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TRANSLATOR’S PREFACE. 


THERE are various distinct advantages in the method adopted 
by Drs. Bandelier and Roepke of considering all forms of tuber- 
culosis together in one volume. The distinction formerly drawn 
between ‘‘ medical’ and “surgical ’’ forms of the disease is 
steadily becoming obscured ; specific treatment, various forms of 
rays, and other conservative measures are being increasingly used 
for tubercular glands, bones, and joints, while many forms of 
abdominal tuberculosis are now frequently submitted to operation, 
and active measures, designed to produce compression, are being 
taken even against phthisis. Many of the modern biological 
methods of diagnosis are the same, too, in all forms of the 
disease. Some forms of tuberculosis can be better studied in 
one organ, some in another. The action of tuberculin on tuber- 
cular tissue can be more easily and directly observed in the eye 
than in an internal organ like the lungs; just as many of the 
changes produced by inflammation were worked out in the eye, 
the results thus obtained being afterwards applied to the imore 
inaccessible organs. 

This consideration of tuberculosis as a pathological entity is 
certainly logical; that it also meets the requirements of the prac- 
titioner is shown by the fact that a new edition of the German 
work was called for in a little more than a year. 

In the belief that it should be equally useful to the English- 
speaking medical public the whole work has been translated, with 
the exception of parts of certain sections dealing with German 
sanatoriums, health resorts, and colonies, and the legal regula- 
tions in connection with public health and the German Insurance 
Act; also certain directions as to the technique of animal experi- 
ments have been abbreviated. 

Wherever desirable the metric system has heen converted into 
the English, and the Centigrade scale into Fahrenheit. The 
doses of tuberculin in the original were given in fractions of the 
cubic centimetre; these have heen changed to the cubic millimetre, 
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as being both more convenient and more in accord with several 
recent English works. 

Although in the text some references are made to English 
and French workers, it will be found that the authorities men- 
tioned at the end of the book are almost entirely German. No 
attempt has been made to alter or add to this list; as it is felt that 
this deficiency is of less importance in the English translation 
than in the original, English readers being able to supply many 
of the omissions themselves. 

Drs. Bandelier and Roepke are already known to many 
English-speaking practitioners, since a second edition of the 
English translation of their work on ‘ Tuberculin in Diagnosis 
and Treatment ’’ is about to appear. 

[ am indebted to Dr. Morland, of Arosa, for help with the 
chapter on pulmonary tuberculosis. 

For the few foot-notes which have been added, | am solely 
responsible. 

THe TRANSLATOR. 


AUTHORS’ PREFACE TO THE SECOND EDITION. 


WHEN-a medical work of the size of our ‘* Die Klinik der 
Tuberkulose '’ requires a second edition after one and a half 
years, it proves that a book treating of all forms of tuberculosis 
has become a necessity for the medical profession, and also 
shows the opinion that is held of it as a scientific work. 

The present second edition has not been altered either in 
form or in purpose. It has been our chief aim to give in due 
order, and as shortly as possible, a full and complete clinical 
dese iption of ev ery form of tubercular disease, so that specialists 
and hospital physicians, but, above all, general practitioners and 
students, may be able to find in one work information concerning 
tuberculosis on its anatomical, clinical, diagnostic, prognostic, 
therapeutic, and prophylactic sides. 

The alterations and additions in this present issue have been 
chiefly designed to give the latest discoveries and the most recent 
views in all the chapters of the book. Therefore no chapter has 
remained entirely unaltered; several, as those on tuberculosis of 
the upper air passages, the blood and lymphatic systems, the 
digestive organs, the skin and the nervous systems have been 
completely reconstructed, as has also that on the disease in child- 
hood; the sections on the climatic and surgical treatment of 
pulmonary tuberculosis, and those on tuberculosis of the kidney, 
the bladder, the tonsil, the throat, and the | arvnx have been con- 
siderably increased. New schematic charts for recording the 
condition of the lungs and new temperature charts have been 
added. Further remarks have been made on the Ways and means 
of introducing a general system of treatment founded on the new 
laws of State insurance; and sections on tuberculosis of the gall- 
bladder, on Hodgkin's disease, on the tubercular psychoses and 
mental states, &c., make their first appearance. 

We have also introduced, according to desire, plates from 
Robert Koch’s immortal work on ‘‘ The ‘Etiology of Tubercu- 
losis,’’ on the bacteriological diagnosis, and on the pathological 
anatomy of tuberculosis of the lungs and larynx. On the other 


hand, we have not considered it nece ssary to include pictures of 
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reclining couches, of spittoons, of instruments, or of invalid furnt- 
ture. In view of the essentially practical aim of this work we 
have purposely limited the allusions to the literat:.re of the sub- 
ject, but we have made the index of references more convenient 
by dividing it into chapters. 

The {rst edition of this book has been very favourably 
received, having been praised by the responsible medical press 
both in Germany and oth: countries. We wish to thank all our 
critics and reviewers, especially those who have called our atten- 
tion to deficiencies, or who have expressed wishes for alterations. 
We have examined all suggestions, and have introduced them 
into this second edition, whenever they appearec to us to be 
improvements. 

By this means the second edition has been increased by more 
than 160 pages, a) ort from figures and plates. The publishers 
have not raised the orice substantially, in spite of these additions, 
and in spite of the excellent way in which they have produced tue 
work, for which we are thankful to them. 

A Spanish edition of ** Die Klinik der Tuberkulose ’’ has 
already appeared; an English one will soon follow. 

Our wish is that this book may hencetorth play a part in 
stimulating interest in the clinica! and practical recognition and 
treatment of tuberculosis in all its forms as a disease of the people. 
With this hope we offer our work to the public. 


‘HE AUTHORS. 
Melsungen and Schomberg, 
May, 1912. 
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CHAPTER: I, 


Etiology of Tuberculosis. 


1. HISTORY OF TUBERCULOSIS. 


TUBERCULOSIS, in’ its chronic pulmonary forn, was even 
in antiquity a well-known and probably a w dely-spread 
disease. To the clear picture drawn by Hippocrates (B.c. 400) 
only slight touches were added by Celsus, Aretzus and Galen. 
We find no further progress in the knowledge of the nature 
of the disease till the seventeenth century. Sylvius was the first 
to bring out the relationship between the nodules in the lungs 
and phthisis; he considered them as enlarged lymphatic glands, 
a view rejected by Morgagni and Baillie. Bayle recognized in 
miliary tubercle, as it was afterwards called by him, the 
anatomical basis of tuberculosis as a general disease. From 
Bayle’s various forms of pulmonary tuberculosis Laénnec 
separated gangrene of lung, cancer, &c., as not being tubercular 
processes, and so proclaimed the unity of the disease. The con- 
ception of tubercle as a new formation held its ground against 
the views of Broussais and Andral, who believed it to be a 
product of inflammation. Virchow separated caseous pneumonia 
from the processes characterized by tubercle formation, and so 
started the theory of duality, which was brought to an end by 
Robert Noch's discovery of the tubercle bacillus in 1882. 

The idea of the infectious nature of phthisis took root early. 
It is of interest that the bearers of two well-known names, Val- 
salva and Morgagni, were afraid to dissect phthisical corpses. 
Laénnec considered himself infected through a wound received 
in making an autopsy on a case of phthisis. The conviction of 
the contagiousness of consumption, and the intention to prevent 
its spread, are expressed, for example, in the regulation made 
in Italy at the end of the eighteenth century, that clothes and 
bedding used by consumptives on their death must be burnt. The 
first to produce artificial tuberculas! ! 
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was Klencke. Villemin showed the infection of tuberculosis by 
further important animal experiments, using tubercles, caseous 
tubercular tissue and sputum, and also material from a tubercular 
cow. He did not obtain, however, general acceptance for his 
views. It remained for Robert Koch to show that in all tuber- 
cular tissue and material, and only in them, there was 4 charac- 
teristic little rod, which could be grown on artificial media in 
pure culturs sthe inocularion of this culture on animals producing 
typical tuberculosis, in which the same organism was Lo be found. 
By this discovery of the tubercle bacillus the question of the 
wtrologs of tuberculosis was solved. 


2, THE TUBERCLE BACILLUS. 


The tubercle bacillus is a straight or slightly curved little rod, 
whose length on an average is about half the diameter of a red 
blood-corpuscle. It has no power of movement. In its growth 
it is unusually polymorphic, forming short or long rods, strings, 
chains, clubs and branched forms. The bacilli lie singly ot in 
groups oF clumps, sometimes they are arranged in plaits. Ina 
hanging drop they show strongly refractive granules. On stain- 
ing they are often seen to conta: clear spaces at regular distances 5 
these were at firs! thought to be spores; now they are generally 
considered to be vacuoles. The bacilli. have, according to the 
now generally accepted view, a fatty or waxy envelope, which 
gives them their specific staining properties, and also accounts 
for the unstained spaces. It is to this envelope also that the 
bacilli owe their powers of resistance to such external influences 
as cold, dryness, puirefaction and chemical agents. The bacillus 
dies on being heated to about 80° C. It is, however, very sensi- 
tive to light; it is killed by exposure to direct sunlight for a few 
minutes, or to diffuse daylight fora few days. It cannot multiply 
outside the human of animal body, being thus an obl.gatory 
parasite. In artificial media it grows only in the presence of 
oxygen and at the temperature of the body. 

The bacilli treated with alcohol and ether are dissolved into 
free fatty acids, neutral f 
carbohydrates, and mineral constituents (Asche). According to 
Deycke, it 1s the neutral fats which realiy confer the great resist- 
ing powers on the tubercle bacilli, while their special staining 
reaction is bound up in fatty acids, for the neutral fats are in 
their pure state absolutely unstainable. 

The speertic staining reaction af tubercle bacilli is that the 
colour is fast to both acids and alcohol. The usual staining 
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methods are those of Zieh! elson and Gabbet; they leave the 
tubercle bacilli stained red a blue ground. Recently Much 


has discovered in tubercular ond lupoid tissue, as also in tubers 
cular products, a rod-shaped beaded organism, which he takes 
to be a growing or persisting form of tubercle bacillus: this he 
has named the Granuta. They are not stained by the above- 
mentioned methods, but only by Gram's process. 

Much, Deyeke, and others | ave also found the granules where 
tubercle bacilli cannot be discovered ; Deycke especially in bovine, 
bone and joint tuberculesis; Keiiger and Much also in lupus 
tissue. Tt is still undeciaged whether they are to be considered as a 


special growing or res'ing form «f tubercle bacillus, or whether 
they are rather a ite form Jeveke and Much put forward 
the view that es { rimitive original form, from 
Which the aci thers ce us has developed phylo- 
genetically ; and ider he nee of hacteriolytic forces 
the acid-fast b tt he itive a.nd resisting forms 
(granula).. Ac \ ( nsist, probably, chiefly of 
nuclein. From stat wction of antiformin he 
concludes that co fia \s they have lost) the 
Zichl staining 3 el wl \ do not contain fatty 
acids. Aeccordi » th hes of ke, their power of 
resistance is © epe| he e of neutral fats. 

Further i lig © prognostic signifi- 
cance of Mu *y Osis According to our 
observations | fy Much’s granules in the 
sputum have As regards diagnosis, our 
examinati s! s can trequently be detected 
in the spu he acili cannot be found. We 
must, how r,; ta reckon those structures as 
granules which by t angement can be recognized 
as bacilli in groups 

According to th wuions of Bittrolff and Momose 
in the Heidelberg | liyvgiene no other forms of the 
tubercle bacillus can Much’s method than by Ziehl’s. 

The very various n in vas obtained from the different 
forms of human tubercul« nd fror culosis of cattle, swine, birds, 
rabbits, and guinea-pigs, and also fron large number of pure cultures 
of different ages, both human and_ bi In every preparation it was 
found that the tubercle bacilli, which ined with Much’s method, were 
also acid-fast when stained bv Zieh] \iso, the cases negative to Ziehl's 


method never gave a positive result to Much’s. In several cases the 
granules recognized by Much’s method with Ziehl’s appeared as short, acid- 


fast rods. If the tubercle bacilli by the action of various chemical agents 
Aot +h ars ie Se ¢ 
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rtt if bein: retad-fast. the 3 ; tt 
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Parations by Much’s method the granules in the bacilli disappeared. Not 
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on one occasion could the disappearance of the acid-fast component of the 
tubercle bacillus with the persistence of the Gram-positive albuminous 
ground substance of Muc h be obtained. The authors mention the necessity 
of prolonged staining for twenty-four hours tm! Ziehl’s method for su h 
researches 

The human tubercle bacillus: is under suitable experimental 
conditions transferable to all warm-blooded anir'7ls, and evokes a 
similar disease to human tuberculosis. But tt is probable that 
each animal species has its own special producer of tuberculosis, 
all ef which exhibit great biological resemblance. The bacilli of 
tuberculosis in the cold-blooded animals are also closely related 
to the other forms. In the same species may be included also the 
similar forms of pseudo tubercle bacilli found in men, animals, 
and plants, whieh share with the tubercle bacilli the property of 
not being decolorized by acids, and which are therefore known 
as acid-fast; such as the Timothy bacillus, grass-bacillus Il 
dung, milk, butter, leprosy, smegna and pseudo bovine tubes 
culosis bacilli. 

It is now well established by experiment that, conire © lo 
the older view, tubercle bacilli are met in varying strains with 
regard to their virulence; this fact is of importance in connection 
with the progress of infection in the human body. 

Manv of the general symptoms of tuberculosis are ascribed 
to the absorpt’ on of toxic products of the tubercle bacilli. We 
are concerned here partly with the secretion products of living 
bacilli, which are true toxins but with a difference; and partly 
with the endotoxins, which are set free by the death and breaking 
up of cell bodies. 


¢, HISTOLOGY OF TUBERCLES. 


The regular local tissue changes produced by living tubercle 
bacilli are on the one hand the result of the mechanical irritation 
of foreign bodies, causing a useful proliferation having @ repara- 
ive character; on the other hand the products of disintegration 
and the endotoxins evoke an inflammatory exudation. The tissue 
reactions vary according to whether one or the other process pre- 
dominates. 

The entering bacilli muliiply, stimulate their surroundings 
to an exuberant growth, and cause a new formation of epithelioid 
cells, chiefly produced from connective tissue cells. In these 
cential epithelioid cells, thus produced, a plentiful appearance of 
karvokinetic figures can be observed after seven days. This 

1 e tissue, hut also the 


proliferation affects nol oniy the connective @ 
epithelial and endothelial cells of the vessels, and causes by 


the 
DUS 
sity 
ach 


tal 
sa 
hat 
SiS, 

of 
ted 
the 
als, 
- of 
wn 


Il 


pan 


to 
vith 
tion 


bed 
We 
ying 
irtly 
<ing 


ercle 
ation 
para- 
ation 
issue 
| pre- 


lings 
lioid 
these 
ice of 
This 
o the 
»s by 


Bandelicr and BRovpke, Clinical System of Tuberenlosts. Late 1. 


p 
» ad 
a 
. 
\ 
: 
Fig. 1. Miliary tuberculosis of the lung Fig 3. Giant cells with tuberele-bacilli and bla 
pigment granules. 
Fi 
a 
decells with Kig. 4 Tuberele-hacilli between ceil nucle! 


Fig. 2, Conglomerated epithelion 
trally situated 3: rolls 


(Berlin, Springer.) Fig, 


After Ro Koeh, Die Atiologie der Tuberkulose 


1 blac 


cle 


Fig, 


Fig 


Bandelir and Roepke, Clinical System of Lubcreulosts. Plate I. 
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1. Seetion from a phthisical lung showing the advance of the tubercle-bacilli into the alveoli, 
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tof the internal wall of a large cavity. On the right the free border of the eavity, On the 
left the collapsed’ airless alveolar tissue 
After R. Koch, Die Atiologie der Tuberkulose. (Berlin. Springer 
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repetition of the cell division a great piling-up of epithelioid cells. 
Between these are found small round cells with strongly staining 
nuclei, which are wandering leucocytes, motile cells that play the 
chief réle in the transport of tubercle bacilli. From. the great 
enlargement of single epithelioid cells and nuclear multiplication 
are formed the giant cells, well known cells that often contain 
tubercle bacilli. Between the nuclei and the bacilli there exists 
a kind of antagonism; so that if the nuclei are found at one pole, 
the bacilli will be at the other. By the production of new cells 
the stroma of the original connective tissue is pushed apart and 
opened out, and so gives rise to the reticulum of the tubercle. 
The cell proliferation exercises a pressure on the peripheral layers, 
and so causes a dense heaping-up and flattening of these cells, 
tending to an encapsulation of the tubercle. The included vessels 
are destroyed by coagulation. 

The now completed tubercle forms macroscopically a little, 
grey, transparent granule, of the size of a millet seed (miliary). 
The further ultimate fate consists in caseous or fibrous changes. 
In the centre begins a gradual death of the cells, first of the 
leucocytic elements, then of the epithelioid cells; the nuclei 
disintegrate and lose their staining properties. There is now a 
uniform mass of débris enclosing fat giobules—caseation. Macro- 
scopically the tubercle takes on a yellow colour. With or without 
the co-operation of other bacteria suppuration or softening follows. 

The process of healing of tubercle comes about in the follow- 
ing manner. The epithelioid cells exhibit prolongations and 
lengthen into spindle-shaped fibroblasts. © Next a network of 
fibres is built up that gradually penetrates the whole tubercle, and 
converts it into fibrous tissue. This is healing by fibrous trans- 
formation. But it may happen that the caseous contents remain 
encapsuled in the connective tissue, and will be absorbed or 
calcified. The histological changes of tubercle are largely the 
same in the tissues of different organs. 


4. PATHS OF INFECTION. 


While in most infectious diseases only certain organs are 
attacked, in tuberculosis any organ may be the seat of the disease. 
The question therefore arises which are the favourite paths of 
entry of the tubercle bacillus, and which are the most frequent 
and important sources of infection in human tuberculosis? As 
the lungs and their Ivmphatics are the seats of predilection for 
tubercle, they are to be chiefly considered in discussing this 
question, 
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The skin need hardly be considered as a portal for the entry 
ff the tuberele bacillus; for in an intact state it is not permeable, 
and so offers no favourable ground for its developme: . There- 
fore an entry can only be made through the mucous membrane 
lining the interior of the body. tn fact, this passage through 
the mucous membrane is met with frequently, leading: te the 
lodgment of the bacilli in the individual organs. 

In childhood the lymphatic glands are extremely sensitive to 
tuberculosis in the form of serofula. The glandular tuberculosis 
of childhood can be best explained by the entry of bacilli through 
small superficial lesions, especially of the mucous membrane of 
the nose, throat, mouth, or bronchi, probably aided by the predis- 
posing influence of a catarrh. They usually produce no changes at 
the point of entrance, but pass on to the neighbouring glands, 
where they may remain latent for some ume. 

The principal gates of entry into the human bedy are the air 
passages and ihe gast ro-intestinal tract; therefore the aerogenous 
and the enterogenous infections can be distinguished. 

; : In pulmonary tuberculosis the chief réle is 
nfection through se aga ha ee AO 
: naturally played by aerogenous infection. 
the Air Passages. \ cording to present views the tubercle 
bacilli can enter the lung either by the air passages or by means 
of the lymphatics and blood-vessels.. The supporters of the inhaia- 
tion theory rely on the special frequency of localization of the 
disease in the lungs, more especially so ft its first onset, and 
indeed to a less degree in advanced stages; on the analogous 
condition of pulmonary anihracosis, which without doubt is due 
to inhalation; and on accurate inhalation experiments on animals 
by the insufflation of only a small number of bacilli, corresponding 
to the conditions obt. ving in human infections. The views of 


Cornet and “liigge are in direct opposition, whether the more 


important plaved by infection from drv, vulverized sputum, 
or by dr praved out during coughing, speaking or sneez- 
Tee Ie OY take us too far to sift the statements for and 
against both views. The comprehensive and exact labours of 


both camps have shown that both kinds of infection are possible, 
and must be reckoned with in devising prophylactic measures. 
Infection through The hematogenous origin of tuberculosis is 
many-sided; and the different explanatory 
the Blood. theories of pulmonary infection through the 
blood are very complicated. In this mode of infection the tubercle 
bacilli entering the bedy at any point (no matter w hether by the 
skin or the mucous membrane of the nose, throat, mouth, digestive 


organs, or urino-generative system) are carried by the lymphatic 


he 
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ij 
and blood-vessels to the lungs, which by this theory are accord-d 
a peculiar local Cisposition to the disease. But opinions here 
diverge as to which point of entry the bacilli choose. Ribbert 
holds that the inhaled bacilli traverse the alveolar wall without 
being changed, reach the bronchia! lymphatic glands, and there 
provoke a tubercular infection. Occasionally they then break into 
ihe blood-stream, and reach the apex of the lung for a second time 
with the circulating blood, and infect either the smallest bron- 
chioles or the alveolar passages. It is not yet decided w hy they 
should not do 5. at first. Other observers uphold the view that 
the inspired bacilli adhering in the cavity of the nose and mouth 
are absorbed by the tonsil, (Beckmann), the pharyngeal tonsil 
(Aufrecht), the mucous membrane of the mouth and th lingual 
tonsils (Westenhoeffer for children), and are trar: 


ported through 
the Ivmph-channels to the cervical 


glands, and from thence to 
the bronchial and mediastinal glands, plcura, and apices of the 
lungs, or into the arterial blood-stream. — But apart from the 
rarity of primary tonsil tuberculosis iti. certain that a direct 
connection between the cervical and the bronchial or mediastinal 


glands does not exist at all under normal conditions. 


The sup- 
porters of the 


infection of tuberculosis through the blood-stream 
place their reliance chiefly on the frequently found tubercular 
affection of the small arterial branches in early tuberculosis. The 
possibility of such an explanation will be by no means contested, 
but only its general applicability. According to Lubarsch the 
frequency of disease of the small 


arteries in advanced, and especi- 
ally in very pronounced, 


pulmonary tuberculosis speaks strongly 
against its primary nature. 
affection of the small vessels, 
the view of the frequency 


Also Orth, who first recognized the 
did not consider that it supported 


of lung infection through the blood- 
stream. On the contrary in advanced lung tuberculosis one can 
see microscopically the overlapping of the processes in the 
bronchioles and arterial walls. 


lntociion through haley teaching: of v. Behring that infants’ 
milk is the chief source of lung tuberculosis 

the has again broucht up the question of entero- 
genous infection. This view of v. Behring, 
founded on the long latency of tubercle bacilli 
glands, was well grounded, but, as a general explanation, has only 
received small support. This mode of infection was energetically 
advanced by Calmette and his school. Their feeding experiments, 
in which they claim to have produced anthracosis through the 
intestinal tract, cannot be confirmed if proper precautions are 
have rather heen explained as an inspiration infection 


Intestinal Canai. 


in the lymphatic 
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due to experimental errors. Infection through the digestive tract 
is not only concerned with food derived from tubercular animals, 
but also with baciili of human origin. “These acquired by inhala- 
tion or from infected food, table utensils, the fingers, Xc., may 
remain in the mouth, and being swallowed with the saliva or 
food, may be carried to the digestive organs. © Thus can he 
produced a primary tuberculosis of the tonsils, the lymphatic 
glands of that region, the intestines, the mesenteric glands, or 
other organs; a mode of infection which we, following B. Frankel, 
may call deglutition tuberculosis. This precess, however, is 
rarely met with; a progressive tuberculosis does not begin in this 
way, and it is only seen in children. 


igs A change of views has taken place concern- 
Varieties of & I 


Sin pane transmission of animal tuberculosis 
Tubercle Bacilli. 


to men since Koch's work on the differences 
between the organisms producing human and bovine tuberculosis, 
a subject on whieh there is still no complete agreement. From 
the labours of various commissions appointed to inquire into this 
question both in Germany and elsewhere, the following results 
have been obtained. There are two types of tubercle bacilli, one 
peculiar to men and the other to animals, which are best dis- 
tinguished as the human and bovine types. Tt is certain that 
the human type of tubercle bacillus is not pathogenic for cattle. 
In nearly all of the large number of cases of phthisical sputum 
examined pure cultures of the human type could alone be grown. 
Those cases of human tuberculosis in which the bovine type Was 
found occurred nearly always in ‘uldren, and the tubercular 
changes were generally local, and ony slightly progressive. The 
chief source of infection is the phthisical person who coughs and 
spits. The war against tuberculosis, therefore, must first: be 
directed against human infection and the human type of yacilli. 
As the chief deductions to be drawn from these definite 
experimental results, Kossel, representing the standpoint of R. 
Koch and the Berlin Institute of Infectious Diseases, enunciated 
the following propositions at the seventh International Congress 
of Tuberculosis, held at Rome this year (1912). Human pulmon- 
ary tuberculosis is with very few exceptions to be traced to an 
infection with bacilli of the human type. The source of infection 
in consumption is almost exclusively to be sought in) human 
tuberculosis. The ingestion of tubercle bacilli of the bovine type 
with the milk or meat from tubercular animals plays a very sub- 
ordinate part in spreading tuberculosis. In the conflict: against 
tuberculosis results can only be expected from measures intended 


to prevent or diminish the transference of infection from man to 
man. 
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Almost ut the same time Orth, in a communication to the 
Prussian Academy of Science, while ackn Mledging the necessity 
of combating infection from human bacilli, comes to a diffevent 
conclusion on the importance of the bovine bacillus. In opposi- 
tion to Koch's Institute for Infectious Disease, Orth places the 
Proportion of the bovine infections in tuberculosis of children at 
To per cent. at least. Not only does he consicer the causation of 
pulmonary tuberculosis by bovine bacilli to he possible, but he 
even thinks he has found evidence of it in the fact that an infection 
with bovine bacilli. in childhood, that has been withstood, may 
predispose for a later outbreak of lung tubereulosis. Orth 
ascribes particular importance to the discovery of the so-called 
transitional forms of tubercle bacilli, which he calls atypical 
vacie‘es. Those forms of bacilli which are found in the Majority 
of cases of lupus, and which Eber especially has succeeded in 
cultivating, he takes as evidence against the unchangeable stability 
of both types. According to Orth the bovine bacilli. play an 
important part in tuberculosis of children and in lupus, and 
“human tuberculosis can never disappear as long as fresh bovine 
bacilli are constantly being transferred from animals to mankind."' 


5. HEREDITY. 


Before the discovery of the tubercle bacillus it was natural 
to look for an explanation of the dissemination of 1 
the constitutional factor of heredity. 
another was carried off was by 


uberculosis in 
That one generation after 
this means most easily explained. 
But even to-day the pre-natal transmission of the tubercle bacillus 
has celebrated Supporters; not permanently, however, since 
according to recently developed theories we are not able to tind 
a satisfactory explanation of jt, though we cannot deny its possi- 
bility altogether. At their head stands y. Baumgarten: ‘ The 
bacillus lives not only with man and through him, and 


does not 
only die with 


him, but accompanies him in- his propagation 
from generation to generation.”’ This view js built, much more 
than any other discussed theory, on the idea of a 
for the tubercle 


the tubercle | 


long latency 
ili, and indeed vy. Baumgarten assumes for 
> an individual state of existence 
tous, like the spores of other bacilli, 
from the father directly 


» still unknown 
In which form it emigrates 
into the offspring. 

proved that the hacilli enter the spermato- 
zoon itself, v. Baumgarten considers that the germinative trans- 
ference from the father has been demonstrated hy the j 

of Fnedmann, who found in anim 


As it has not been 


experimenis 


als bacilli mixed with the sperm, 
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which was thus transferred to the foetus, and later into the different 
organs, while the mother remained free from tubercle. The 
facts discovered by the same observer of the infection of the 
ovum within the ovary from a mate raal tuberculosis are possible 
but rare. There has lately been an attempt to explain by this 
theory of vy. Baumgarten’s the fact that guinea-pigs can be infected 
from the organs of the foctus of other tubercular guinea-pigs, 
though in these foetal organs there are no tubercular changes, and 
no tubercular bacilli can be derecte 

On the other hand the transference of tubercle bacilli through 
the placenta to the embryo is much more common, placental tuber- 
culosis offers a proof of this. In fact the number of discoveries of 
tubercle bacilli in placentas, which are normal to the naked eye, 
is increasing from day to day, owing to the recent introduction 
of the accurate antiformin method of Uhlenhuth making possible 
the breaking up of whole pieces of organs, whereby the discovery 
of tubercle bacilli is greatly facilitated. v. Baumgarten lays stress 
onthe fact that it is just the early forms of disease of the placenta, 
whieh can only be recognized with difficulty, that lend themselves 
particularly to the transmission of the disease ; and that the less 
the organ itself suffers from the bacilli the more easily will these 
he driven on by the circulation into the body of the foetus. He 
also supports the view of the hereditary origin: of the tubercle 
bacilli which are frequently found in the enlarged lymphatic 
glands of new-born infants and of children of a year old. The 
tracheo-bronchial glands are found to be especially affected, so 
they have acquired a particular significance in the production of 
tuberculosis; the disease from them infecting the body through 
the lymphatics and blood-stream. 

By these ingenious Vvlews of ante-natal infection, v. Baum- 
warten thinks to have avoided all the difficulties which are opposed 
to the incomplete demonstration of infection through the air and 
‘ntestinal tracts as the usual, frequent, everyday modes of entry 
of tuberculosis; he considers, however, the view of inhalation 
infection as useful, and also admits intestinal infection as a partial 
explanation. 

The views of v. Baumgarten are in opposition with the results 
of the very mMumerous: CulAneous tuberculin. tests; new-born 
children give, nearly without exception, no reaction, even when 
the mother shows a positive reaction. Therefore up to now the 
view of the cerminative origin of infection has been accepted by 
very few observers j and the development of an infected ovum 1s 


considered very Transference through the placenta, 


which is after all rare, 1s really an inter-uterine infection 5 and so, 
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properly speaking, cannot be ac knowledged as hereditary trans- 
Mission. What can be transmitted 


is only the susceptibility to 
infection, the predisposition, 


6. PREDISPOSITION. 


Caretul post-mortem examination (3 
Lubarsch, &c.) has shown the great 
deposits, especially in the lungs 
IN spite of this frequency, 
mean universality, only 


igeli, Schmor! 
frequen vy oof) tubercular 
and their lymphatic glands. As, 
Which must not, however, 


be taken to 
a part of mankind is carried off by tuber- 
culosis, there must be some 


circumstances in existence which 
modify the progress of the 


vase; the assumption of a pre- 
disposition cannot be excluded. 


There is a distinction now 
between inherited and acquired 


predisposition. 
Hereditary There is sul some eigen easghed the 
; ae question of an hereditary specific po Usposi- 
Predisposition. tion. There are prominent observers who 
only allow it a small place in’ the wtiology of tuberculosis, 
adducing the example of races in a state of nature (Negroes, 
Arabs) in whom tuberculosis js practically 
can have no specific hereditary predisposition, vet who quickly 
succumb when exposed to the contagion in 
The importance given to the factor 
also diminished by the reduction of 


unknown, so thet they 


civilized countries, 
of hereditary disposition is 


tuberculosis which has now 
been secured, and even more by the 


and raising the natural resistance, 
improvements in the hygienic 
development and the ana 
from a tubercul 


suecess in averting infection 
which has been obtained by 
conditions of life. The faulty 
tomical weakening in the tissues of those 
ar stock may he rather considered as results of the 
already acquired latent tuberculosis, than as causes of the 
position to the disease. We are inclined 
a marked manifestation of th 
a strong predisposition, 


preclis- 
to assume the existence of 
e disease in earliest life 
On the other hand, it 
to conceive that part of the bodily inferiority 
the damage to the germ plasma by the tubercular virus. A new 
impetus towards the better comprehension of 
position has been given by 
a locus minoris resistent @, 
could: prove 


rather than 
iS quite possible 


isa consequence of 


hereditary predis- 
Turban's idea of the transmission of 
or weak spot, for tuberculosis, 7 
in mere than a hundred « 
mbers of the same 
hegan in the same part of 


“urban 
ases that pulmonary tuber- 
family (descendants or collaterals) 
the lung. It may he a question here 
ansmission of a fault 
fean, a weak anatemical evelopment 


culosis ip 


of the hereditary tr V structure of part of an 


} 


Vora local tissue weakness; 
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for example, an impaired resistance of the elastic fibres (Hess). 
The striking similarity in the localization of pulmonary tubercu- 
losis in persons who are related is confirmed by Strandgaard., 

Besides tuberculosis itself the following are generally con- 
sidered as causes of hereditary predisposition : Other wasting 
diseases: (cancer, diabetes), generaly bodily weakness, old age, 
inbreeding, Ne. Necording to Srehmer, in large families it is 
especially the voungest children, and in turn their descendants, 
who are liable to tuberculosis. This hereditary tendency may he 
also seen in very weak premature children, twins and triplets. An 
Innate predisposition also awaits the children of life-long bad 
eaters, a fact to which Brehmer has again drawn attention. 

In connection with the hereditary predisposition may be 
considered the question of the fertility of the tuberculous and its 
hiological importance for the race. According to the interesting 
and eareful observations of Weinberg tuberculosis does not occur 
with any special frequency In fertile families; the fertility also of 
tubercular people is not increased, but seems even to be con- 
siderably less than that of the non-tubercular, and the children 
of tubercular parents have a markedly higher mortality than those 
of unaffected parents. 

The reason for the inborn predisposition lies principally 1 
a defective development of certain organs, especially the thorax 
and its contents, which is described) by the term phihinoid 
chest. As more or less well recognized distinguishing marks 
there have heen described stenosis of the upper part of the thorax 
(Freund, Hart), smallness « f the heart, and abnormal constriction 
of the large blood-vessels, aorta, and especially the pulmonary 
artery (Lebert, Benecke). 

The existence of smallness and weakness of the heart as a 
primary abnormality. is, however, by no means certain. The 
affirmative opinion held by Laennec, Louis, Bizot, Rokitansky, 
and Benecke has been developed further by estimations of the 
volume of the heart, and by recognition of the frequent constric- 
tion of the main arteries. A support for these views was found in 
Virehow’s observation of hypoplasia of the large arteries and its 
importance In chlorosis. Brehmer successfully upheld the view 
that the small heart with too large lungs is an important element 
in the predisposition to phthisis. © We can to-day take it as a 
settled fact that a number of phthisical patients, and even those 
with an asthmatic chest, have a heart below the normal size as a 
primary constitutional abnormality, On the other hand we have 


} . AS f 5, We te - 
also the recent Work OF Miller, and 


especially of Hirsch, who by 
weighing the heart have shown that the small size of the 
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, 
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phihisical heart is analogous with the general cae hexia, and that 
the diminution in size of the « rean runs parallel with the wasting 
of all the muscles of the body. 
; Towards the production of an acquired pre- 
Acquired 
dispos:tion there are a large number of local 


and veneral factors, which cannot, however, 
be sharply separated from each other. Among the 


Predisposition. 


cal predis- 
posing tactors the diseases of the various organs play a chief part, 
e.g,, Mechanical injury to the tissues, disorders of nutrition and 
circulation, and pathological changes in the tissues from other 
infections. The most important general 


predisposing influences 
are under-feeding 


J amemia, constitutional and nutritional changes, 
bodily and mental over-fatigue, serious nervous and psvehical 
disturbances, infectious diseases, and toxic conditions (syphilis, 
alcoholism). So far as the predisposition for 


tuberculosis is of 
importance for different organs it will be 


considered under the 
separate headings. We will only consider a little here the 
disposition for lung tuberculosis, 
catises for this have also more 
of other organs. 


pre- 
as the general predisposing 
or less importance for tuberculosis 


The overwhelming relative frequeney of 
in the lunys is: scribed to the peculiar arrangement of these organs 
equally by supporters of the views of infe« tion through the air- 
passages and the blood-stream. Just as the 
currents bring the tubercle bacilli to the 
there is the least movement, so 
blood is brought to the lungs 


tubercular deposits 


inspiratory air- 
smallest bronchioles where 
also the whole volume of venous 
» With the Ivmph from all the Ivm- 
phatic channels. The slowing of the blood-stream) in 


the pul- 
monary capillaries favours 


the deposition there of any bacilli in 
the circulation. The special predisposition of the lut 
shown by the fact that suitable 
susceptible animals, 


1S IS also 
experiments, even on. slightly 
succeed in producing tuberculosis limited to 
the lungs, no matter by which channel the infection is produced ; 
and by the further experimental result that infection by inh. lation 
of a very small number of bacilli takes p' 1 the same way as 
infection, for example, through the intestinat canal. 

Among the local 


‘ses of predisposition 
to lung tubercules, 


Local t is of tl 

5 ee » STENOSIS © 1e upper 
Predisposition. aperture of the thorax is ef the first 
impertance. Its occurrence was first recognized by Freund, the 
causes of it have lately been investigated by Hart. The tirst rib on 
one or both sides is shortened, hent, or lengthened: the cartilage 


e absen 


is ossified, abnormally short. or ¢ t; there is thus pro- 


duced an encroachment on the Upper aperture of the thorax, on 
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one or both sides. By the narrowing of the first thoracic ring 
the next ribs will be interfered with, leading to a flatening and 
diminished expansion of the upper part of the ehest, so that the 
apices of the lungs are unfavourably affected both in form and 
function, and the phthinoid chest is thus produced, There ts, in 
consequence, not only a deficient entry of air, but, what is of 
more importance, an impaired circulation, engendering a weak 
spot favourable to the lodgment and growth of tubercle bacilli. 
Pulmonary stenosts affords a classical example cf the fact that 
a deficient circulation through the lung increases the dispost- 
tion to disease, for a very large proportion of these cases die of 
tuberculos’s. ‘The anomalies of the first rib, according to Hart, 
ee either congenital or are developed secondary to a fixation or 

evature of the cervical or upper thoracic vertebrae (scoliosis, 
kyphosis). They are also frequently the consequence of rickets 
(rickety thorax, pigeon breast, shcemaker's chest), and states of 
congenital or acquired debility, giving rise to a pari ‘etig thorax, 
which is separated by Hart from the phthinoid chest. These do 
not often appear in Childhoed, but from puberty onwards. ‘This 
explains why the lung apices in children are net se particularly 
liable to tuberculosis; also in them the lungs do not lie so high 
in the upper aperture ¢ f the thorax. 

These abnormal arrangements of the first rib are in agree- 
ment with the discovery of Birch-Hirsehfeld, who was able to 
recognize in lungs affected by early tubercular deposits a bending 
and stunting of the ramifications of the posterior sub-apical 
bronchus; and the first onset of tuberculosis was just in the terri- 
tory of this bronchus. The encroachment on the size and 
capacity of the apex of the lung was confirmed by Schmorl, who 
frequently found the formation of a groove in lungs compressed 
by an abnormal first rib. These furrows correspond a ‘curately 
with the distribution of the posterior sub-apical bronchus, which 
Schmorl also recognized as a site of predilection for early tuber- 
culosis. The systematic examinations of [hart have confirmed the 
connection between those abnormalities and the consequent 
mechanical predisposition of the apices to tubercular disease. 
Bacmeister has lavely succeeded in. producing experimentally on 
young rabhits an isolated apical tuberculosis at the point of 
pressure, by caustig a gradual aperture stenosis with consequent 
pressure of the underlying lung apex, and afterwards setting up 
direct and indirect hematogenous infection. 

As further acquired predisposing influences the following are 
of weigitt: slight injuries to the smallest bronchial tubes from 
inhalation of particles of mineral, metallic, vegetable, or animal 


vis 
of 
ie 
do 
his 
rly 
igh 


ree 
10 
ing 
ical 
Tri- 
and 
who 
ssed 
ely 
hich 
hher- 
I the 
uent 
ease. 
yvoon 
tof 
juent 


g up 


g@ are 
from 
nimal 


ETIOLOGY OF TUBERCULOSIS 13 
dust. The harder, sharper, more pointed the dust particles the 
more likely are they to injure the lung tissue, to open the way to 
tubercle bacilli, and to favour their development by setting ap 
chronic) inflammation. Likewise some substances, as corrosive 
vapours and gases, cause chemical injuries. As anatomical 
lesions may be caused by various tine mechanical irritants, so 
£toss traumatic injuries from direct or indirect: violence 


(pune- 
tures, shots, blows, f 


alls, and crushing) produce injury to the 
lung tissue, and favour possible infections. — But much more 
frequently it will happen that a latent inactive focus. usually in 
the bronchial glands, is brought into activity by 
‘atent but active tuberculosis made evident; 
the same thing from the legal point of view. 
eatarrh and inflammation of the smaller 


an injury, ora 
Which, however, is 
Injurious also are 
air passages and of the 
lungs (bronchitis, pneumonia, measles, scarlet fever, Whooping 
cough, influenza) from epithelial damage, retained secretions, and 
inflammatory products, opportunity being thus offered to the 
entrance and lodgment of tubercle bacilli. But these diseases, 
especially measles and influenza, much more frequently cause the 
manifestation of a hitherto latent tuberculosis. 
recognize the predisposing influence of hi: red respiratory 
movements due to pleural adhesions, wh? 

of intruding bacilli. more difficult, and ; 
ment; but here, too, we must remembe 
often the first symptom of a hitherto quiesce, 
Mention will only be ve 


Lastly, we must 
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heir develop- 

ae isv is very 
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" cfly made of 

the more important of the general diseases 

and of other causes favouring infection : 

anemia, chlorosis, deficient air and light, unhealthy 

long hours in close rooms during work, part 

tions as involve much sittine 


General 
Predisposition. 


dwellings, 
icularly such ocer p 
unfavourable climate and climatic 


changes, under-feedi: ; ‘ic stomach and intestinal disease, 


nutritional and cons: ional affections, blood diseases, extreme 


miccuons (typhus, rheumatic fever, 
disease, syphilis, chronic gonorrhoea, 
alcoholism, sexual ex ess, diss: Jute life, physical and mental over- 
strain, psychical depression, grief and anxiety, numerous and too 
frequent: continements, severe labour, ; 
over-prolonged suckling, &c. 
ditions, which may he 
predisposition by 


debility following severe 
malaria), advanced nezvous 


puerperal complications, 
All these diseases and bad con- 
met with in many combinations, induce A 
lowering the powers of resistance of 


the whole 
organism or of individual organs 


, and increase the probability of 
infection by diminishing the natural resistance af the n 
presuming that there is sufficient exposu 


t pet. 
ai cei; 


re io the disease. There 
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is also in a certain sense a predisposition when the before- 
mentioned morbid influences + nly choose the critical moment for 
rendering the disease active, or for aggravaling latent disease, 
which in an individual case is not always easy to recognize, and 
iy practice comes to the same thing. 

ifere it may be mentioned that to certain diseases as gout, 

pirios, asthma, emphysema, and many forms of heart failure 
have xen rightly or w rongly ascribed an iramunizing tendency. 
In these conditions the onset of tuberculosis is impeded in fact 
by venous stasis. As is well known, Bier has applied the prin- 
ciple of congestion hyperemia to the conservative treatment of 
tubercular bones and) joints. | general statement of Roki- 
tansky, that there was an antagonism between all forms of val- 
vular disease and tuberculosis, has been limited by Traube and 
v. Levden principally to mitral stenosis. ft is certain that mitral 
stenosis, of all forms of heart disease, is most rarely combined 
with lung tuberculosis, and that pulmonary tuberculosis 1s 
relatively seldom found with all forms of mitral disease, which 
produce brown induration of the lung Ussue im consequence of 
chronic venous congesuion. Vv. Romberg, who holds the view 
that the infection in pulmonary tuberculosis occurs through the 
blood, explains the difficulty, the bacilli have in finding a lodg- 
ment in these eases, Ds the mechanical dilatation of the smallest 
lung capillaries in: consequence of the congestion. 

Age and sex likewtse affect the nature, onset and course of 
the disease: the male sex is more liable, and in both sexes the 
period of development is the most favoured. The causes for this 
lie only in the individual himself. More important is the presence 
and number of the above-mentioned causes which bring on 
and maintain the disease. 

If there is a difference in the susceptibility 


Race and mace Nae 

; of different races to tuberculosis, it is not 
Immunity. vel well understood. Many observers main- 
tain the existence of racial predisposition. “The  phthisical 


rendency 1s diminished for the northern race, just as the apoplectic 
tendency is for the Alpine, brachyeephalic race’ (Sofer).. The 
argument of a racial predisposition is not in itself very powerful 5 
in animals quite small differences of race are of greatest import- 
ance in resisting equal infections. On the other hand, the idea 
of a racial immunity, which has been asserted on many sides, 
may really be due to small opportunity of infection, and circum- 
stances in the home-surroundings unfavourable to the growth of 
bacilli. But if tuberculosis 1s imported into such hitherto more 
or less unaifecied countries, if shows ‘self in a more acute and 
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severe form and has a malignant course, 
for Turkey. This brings us 
which Reibmayr thinks t 


as Deycke has shown 
to the question of race immunity, 
to have proved for single families, whe 
in the struggle for life have acquired and handed 
generation to generation a 
recovered from the disease. 
the whole northern race. 


down from 
resistance to tuberculosis by having 
This is also affirmed | Vv Sofer for 


In support of this we have the severe 
nature of tuberculosis when imported into 


new countries, as 
mentioned above. There is an an: logy in 


syphilis which becomes 
less severe when the epidemic has passed through 
generations, as among the Indians. 


a series of 


In connection with the development. of immunity 
the idea that a favourable cours se of 
culosis is caused by 


y there is 
a case of chronic adult tuber- 
a relative immunity conferred by recove ry 
from a mild infeetion In childhood (v. Behring and Roemer). 


(Msueioi IG 


Pulmonary Tuberculosis. 


1. ANATOMICAL CHANGES. 


Berore discussing the anatomical changes in the lungs, we 
may review shortly the various forms of pulmonary tuberculosis 
according to the mode of entry of the bacillus. Following the 
classification of Heller, we may distinguish: (A) Primary ‘* in- 
halation ’? pulmonary tuberculosis (1) of the alveoli, (2) of the 
bronchioles, (3) of the lymphatic follicles of the lung; and (B) 
Secondary tuberculosis of the lung (4) by inhalation, (5) through 


the bloodestream, (6) through the lymphatics, (7) and by direct 
rupture of a lymphatic gland into the air passages. The initial 
localization of pulmonary tuberculosis may therefore take place 
at various sites, and it is further influenced by the special liability 
of the apices, 
* obclee and The initial Ussue changes in the formation 
of tubercles and their various later modifi- 
Caseous Nodules.  axijuns have already been described in the 
section on the histology of tubercle, By an extension of these 
processes, several small tubercles at the same point caseate in 
their centre, join together and form a caseous nodule of varying 
size. These, like individual tubercles, may become encapsuled 
by connective tissue erowth and undergo calcification; or the 
caseous contents may soften and break through into a bronchus. 
There is thus formed a small cavity; and the previously closed 
tuberculosis has become open, permitting the escape of secretion 
containing bacilli into the bronchial tubes and so into the outer 
world. By the emptying of its caseous contents, and the forma- 
tion of granulation tissue, a cavity may become gradually smaller, 
and by cicatricial contraction may entirely heal. 
However, if the process is not arrested, the disease spreads 
by continuity, or through the lymphatics, blood-vessels, or air- 
tubes. The further pathological changes are extraordinarily 
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multiform, according to method by which the dissemination 
vccurs, to the number and virulence of the bacilli, and the pre- 
dominant action of the bacilli themselves or of their toxin. The 
tissue change may be of the nature of exudation, proliferation, or 
neciosis, especially caseation, A sharp division between these 
various pathological processes is not possible; generally they 
are all found together, sometimes one is more prominent, 
sometimes another, according to the resistance of the various 
lung ussues. ‘The following are the principal forms that can be 
distinguished. 


If the tubercular process hegins in the wall 
Tubercular ; 


Fe of a small or medium bronchus, as appears 
Bronchitis. 


to be most often the case, it consists of a 
sub-epithelial infiltration, spreading towards the periphery of the 
wall—tubercular bronchitis. It is important to notice that this 
newly-formed tissue near the surface ulcerates easily, and that 
this variety becomes very early an open tuberculosis. The 
tubercle bacilli soon grow into the peri-bronchial and peri-vascular 
Ivmphaties, and so develop a new seres of nodules along the 
bronchioles and blood-vessels. 

Out cf tubercular bronchitis develops the 
well-known — macroscopic pert-bronehitis. 
But the development of one form from the 
other may be at times reversed. in the originally grey, later 


Tubercular 
Peri-Bronchitis. 


yellow, foci there can be still seen at first the open lumen cf 
the bronchiole, which becomes gradually blocked by necrosis of 
the growing cells. Through wider extension and fusion of neigh- 
bouring foci there appears what is known clinically as diffuse 
tuberculous infiltration. The peri-bronchial foci may caseate 
in the centre, and the bronchial lumen be expanded 
into an irregular space, the beginning of a cavity. But 
generally these chronic processes tend to limitation and_heal- 
ing. Round the tubercular deposits and small caseous infiltra- 
tions there is a growth of connective tissue forming a fibrous 
capsule, leading later to contraction and = cicatrization. The 
isolated, encapsuled, caseous masses caleify; whether softened 
caseous material can be re-absorbed is doubtful. 

By diffuse connective tissue overgrowth 
large parts of the lung, especially at the 
anices, may hecome airless and quite indurated with fibrous 
infiltration, These indurations consist of firm, tough, blue-grey 
or slate-coloured fibrous tissue. In consequence of the contrac- 
tion the hronchial tubes in the i i f the lungs 
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the strain of great contraction bronchiectaue cavities. Com- 
pensatory emphysema 1s often found surrounding the shrunken 
luny areas. Such induraitve processes, which have a very chronic 
course and a relatively favourable termination, are included under 
the head of fibroid phthisis. 


Involvement of the atveolar Ussue gives 
Caseous ; 


: quite another anatomical picture, and ts 
Pneumonia. 


brought about by aspiration of infectious 
material into healthy lung, collapsed from bronchial obstruction. 
Exudation is a prominent feature the alveoli are filled with a 
tenacious, albuminous, fibrinous mass, with epithelioid cells, 
leucocytes, and red blood-corpuscles 5 thus producing caseous 
hepatization. According to the arrangement of the lesions in 
single seattered foci of various size, which have not necessarily 
arisen at the same time, OF in large patches, the disease is dis- 
tinguished as lobular or lobar caseous pneumonia. 
te Caseous bronchitis may also bs produced, 
Transitiona! oir eres 3 é : 
the inspired infective material not reaching 
Forms. the alveoli, but only the bronchi and 
bronchioles. Varieties of this process, brought about ina similar 
way, have been distinguished as desquamative pneumonia (Buhl), 
glazed pneumonia (Virchow), and gelatinous infiltration (Laén- 
nec); inflammatory processes that are still capable of complete re- 
absorption. hey (owe their production, probably, to the in- 
spiration of material which is only slightly infective. When due 
to scanty bacilly caseous pneumonia presents a transitional form 
with small caseous islets. 
Gavi Small caseous foci can become encapsuled 
avity an A ee cope 
: and calcified; larger caseous areas soften 
Formation. and form cavities. By degrees the cavity 
opens into one or more bronchi, and the fluid contents are ex- 
pelled. Under favourable circumstances the cavity may become 
quite clean, grow smaller and smaller from the formation of 
granulation tissue, contract Up entirely, and be converted into a 
puckered cicatrix. Such a process leads to great contraction of 
the lung, with marked flattening or retraction of the chest wall. 
If thes cavity 159 °(00 large, or the contraction prevented hy 
adhesions, the next most favourable outeome is that it may he 
healed by the formation of a firm, smooth, pyogenic membrane ; 
but the cavity remains epen, and for its possessor there is always 
the threatened danger of a secondary infection from without. If 
the tendency towards healing is deficient the destructive process 


extends at one or more points, neivhbot tities may coalesce, 


and other complications may assist in the destruction of pul- 


monary tissue. 
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The view has up to now received general 


Mixed 
Infection. 


acceptance that) secondary pus-producing 
organisms (chiefly streptococci, more rarely 
staphylococe: and diplococei, Xe.) may gain entrance, especially 
into cavities, but also into fibroscaseous nodules not undergoing 
destructive changes. This chronic, active, mixed infection makes 
the disease more severe and produces characteristic fever; the 
tubercle bacilli open up the way and a rapid tissue destruction 
follows. The secondary entry of highly virulent bacilli is the 
chief cause of the rapidly destructive process known as florid 
phthisis. According to the recent excellent observations of 
Nogel, the imporiance of chronic mixed infection in’ pulmonary 
tuberculosis has heen considerably over-rated. As the result: of 
very careful work on the haemolytic properties of the concomitant 
bacteria, he has come to the conclusion that the saprophytic 
septic organisms found in the lungs only acquire the power of 
penetrating into the Ussues after the resisting powers of the 
organism have been weakened by advanced disease, and that the 
Streptococcus longus is of much less importance than the Strepto- 
coceus viridans and the non-hamolytic staphylococci. 


The very frequent occurrence of “zemoptysis 
Involvement of : : 


in the course of phthisis dem: ds a few 
the Vessels. 


words on the anatomical involvement of 
the vessels. In tubercular deposits the small vessels usually be- 
come obliterated by endarteritis; larger vessels acquire a thicken- 
ing of their walls, which gives them great resisting powers to 
destructive process; a good example of which is seen in the 
strands and ridges containing vessels which are found in cavities. 
Tubercle can, however, develop in healthy vessels, an event which 
the supporters of the vascular origin of pulmonary tubercle claim 
to be a regular occurrence; at any rate, hemorrhage, from the 
breaking down of such vessel-wall tubercles, is an early symptom 
of commencing pulmonary tuberculosis. Also the rupture of a 
small over-stretched vessel in a tubercular bronchiectasis may be 
the cause of an initial hemoptysis. — Severe bleedings generally 
come from a distended or aneurismal large vessel in a cavity. 

By the rupture of a tubercle on a vessel wall 


Miliar are et 
Tub ry F th and entry of sufficient number of bacilli into 
upercu 1 peat ‘ sas ° é 
L sda. © the circulation, miliary. tuberculosis is 
ng. : ne 3 
ung caused. In this condition the lung is 


crowded with tubercular nodules, which are either of equal size 
throughout the lung, the uniform variety, or are the largest in 
the upper parts of the lungs and smaller and more uniform in 
the lower paris, the form of uneven Gist-hution, which by many 
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observers is called the chronie form 3 viliarv tubercle. The 
reason of the pathological arrangement the “hese cases is not clear, 
and will be referred to later in the ¢ hapter on miliary tuberculosis. 


The most frequent complication of pul- 
Pleural u | 


eae a monary tuberculosis is pleursy, which in 
Complications. ; 


its various forms will be especially con- 
sidered under tuberculosis of the pleura. By the opening of 
superficial caseous foet or cavities into the pleural space, pneumo- 
thorax is produced, which by the entry of caseous débris may ' 
converted into a pyo-pneumothorax, 
P A very common complication iS tuberculosis 
Tuberculosis : 
of the in voung in lividuals, is seldom absent. 
Bron hial Glands. Pye condition of the glands is very varied. 


Ofter there are only small latent nodules, or single retrograding 


of the bronehial glands, which, especially 


caseous foci; in cther cases the glands are swollen and markedly 
infiltrated; out of these may be produced large masses, with 
calcified or partly softened and gritty contents, 

The anatomical changes in these structures and in the other 
organs, both in connection with chronic pulmonary tuberculosis 
and when separately affected, will be considered in later chapters. 


2. SYMPTOMS AND COURSE. 


The usual course of pulmonary tuSerculosis offers a typical 
example of a chronic disease. It may last for years; it may 
remain latent for long periods; it may heal without ever being 
recognized; after long periods of apparent arrest it may break 
out again and progress , acc ording to the diversity of the anatomi- 
cal changes it may manifest itself in very various Ways, in its 
slow progress it may gradually sap the strength of the patient, 
without causing him bodily suffering, his pleasure in life and 
power of work remaining almost to the last; or it may, through 
various complications, change for the worse at any time, rapid 
aggravation or even sudden death occurring. Tt must also be 
noticed that a special character may be viven to the course of 
the disease, according to the powers of resistance to the various 
processes possessed by the organism; that the number and viru- 
lence of the bacilli, the predominance of the organisms themselves 
or of their toxins, or the addition of various septic microbes, may 
cause extreme variations in the form of the disease; so tt is 
only to be expected that the clinical symptoms of phthisis should 


Se lene as a closed tuberculosis 


De eXtTPaoraina4iis 


is purely Ieeal, clinical symptoms are almost entirely absent. We 
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know that even fairly extensive changes may long remain latent. 
When produets ef cell destruction and bacterial poisons are set 
free and absorbed, general symptoms make their appearance. — Lt 
's the secondary tissue destruction which first: points clearly to 
ihe presence of disease of the respiratory organs, and causes the 
distinctive lung symptoms. 

These few observations must suffice to show that in the 
description of the symptoms of phthisis given in this work it is 
only possible to give a representation of the most marked 
features. 

One of the most early symr oms is the 
cough, which is generally produced by 
secretion irritating the vagus nerve-endings in the bronchial 


Cough. 


mucous membrane. Tt varies much in different individuals and 
at different times; generally it only appears in the morning, or 
is worse en} sometimes it is most frequent during the night 
or at bet-time. It may be of any severity from the slightest 
cough to a tormenting, barking paroxysm causing vomiting. 

Generally expectoration is connec ted with the cough, but the 
two do not always run parallel with each other: on the contrary, 
the cough eften diminishes so soon as the sputum becomes more 
abundant and therefore more easily expectorated; and it is often 
most troublesome when due to the scanty, tenacious, chemically 
Irritating: secretion of the early stage of the disease, which causes 
intense iretation of the bronchioles, and produces the sensation 
of a foreign body. 

The cough caused by pleuritic irritation, by large bronchial 
lands pressing on the vagus, and by other various causes of 
reflex cough, is of special svimptomic signification. 

- Expectoration is by no means an early 
Expectoraiion, symptom. By careful inquiry one can 
determine that it regularly appears decidedly later than the cough. 
Cases of early tuberculosis in public sanatoriums, for instance, 
have no sputum in a large proportion of cases. Of course, 
patients pay little attention to slight) expectoration; they, 
especially children and females, frequently swallow it. At first 
it consists of frothy, glairy, tenacious mucus, like frogs’ spawn, 
containing seattered points of blackish pigment. Later it will 
be more turbid, on account of the proportions of formed elements, 
contains yellowish spots and streaks, and is more abundant and 
Purulent. Sputum from a cavity is almost pure pus, more grey 
however than vellow, only slightly mucoid; it is nummulated, 


air; the rounded pieces with irregular, rough surfaces reveal their 
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origin. Small caleareous particles Gung calculi) are also ocea- 
sionally found, 


‘ 


The quantity of expectoration is very variable. — In the fibroid 
forms of phthisis, on account of the blocking of the blood-vessels 
and Ivmphaties, it is scanty, and may be completely absent even 
in extensive disease, With cavity formation it is at its greatest; 


it is brought up periodically, especially in the morning, in large 
quantities, generally with continuous coughing. 

Sputum has a sweetish taste and a faint odour; only after 
standing dees it become unpleasant or feetid, 

Besides the tubercle bacilli, whieh, even in exiensive disease, 
may be absent when the expectoration is scanty, there may be 
found in sputum a series of other bacilli, which may be either 
harinless saprophytes of no importance (passive mixed infection), 
or those with unfavourable influence on the course of the disease 
(active mixed infection), 

Though they may be found in any form of destruction of 
the ling tissue, the discovery of elastic fibres in the sputum is 
of great importance; they are at first to be sought for in small 
particles derived from cavities, which may !4 cognized by the 
naked eve. 

Coughing up of blood is a symptom. of 
Haemoptysis. practical importance and of considerable 
diagnostic value. Small points and streaks of blood may be 


due to non-specific catarrhal lesions of the mucous membrane of 


the pharynx and upper air-passages; but they may also be the 
forerunners of a larger hemorrhage. An hemoptysis is not 


seldom the first svmptom of a hitherto latent tuberculosis; it 
may, however, appear at any stage of the disease. All grades, 
from a tiny trace of blood, to a fulminating fatal gush, may 
be met with. Apart from small bleedings, it is a symptom of 
excavation. In rare cases it is the result of the breaking down of 
a tubercle of the vessel wall, more usually, especially in advanced 
cases, it occurs in consequence of a rupture of an aneurismal 
vessel in a cavity. The bleeding commences either quite without 
reason or in consequence of some exciting cause (over-exertion, 
traumatism, attack of coughing, sneezing, emotion, &c.). There 
is no possibility of being able to account for its onset or course 
with even approximate accuracy, for centrally situated softening 
in the lung may be quite bevond physical recognition. The more 
chronie the course of the tuberculosis and the more fibrous its 
character the less the tendency to haemorrhage. Sometimes large 
hemorrhages are ushered in by traces of blood, pai. in the chest, 


or tickling in the throat. Sometimes patients, who have already 
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had hemorrhages, will complain of a taste of blood 


before a tresh relapse. It is well known that clim nt 


aouth 
HUeChnCes, 
changes in the atmesoheric Pressure, Excessis 


ire in the 
air, great heat, suliriness, sto ms, A favour 


{hve chee ot 


hemorrhages ; but detinite knowledge oa this subi inting, 


Phe quantity of the blood and the Prequenc Dleeding 
vary much. Small hea morrhages are usually re“ m, un- 
ss they are wecompanied by other ¢ nplieatic CVer 
IeMOpPlLYSIS Is Lene rally a serious « mpheation, hie 


prostration of the patient, and from extension of the tubercular 
Process, Owimngy fo aspiration of blood mixed with contents of the 


cavity. ft may also be the immediate cause of death from 


loss 


of blood, st ecation, or collapse, 


Phe course the ha Hoptvsis takes depends « he size of 


the aperture, on the calibre and condit 


physical opportunities of the formation of a thrombus (the 


WOW Of tie ve Sse, on the 


size 
and situation ot the witv and its bronchus, the amount of 
seeretion), an the Viscosity af the blood, on the bles l-pressu 

and lastly on the conduct of the patient. ft is also important, 
especially for treatment, to know whether the bleeding is arterial 


or venous; which certainly is not always easy to determine. The 


aneries of the lungs give dark venous bloc d, the veins light red. 


‘ 
g 
Arterial bleeding is eho hed with more difficulty, and returns 
more frequently. To 4 for the varving liability. of ippa- 
rentiv similar patients « nelined to assume a predisposing 


disposition, which js in aceord with the differences found in the 
vessel wall microscopically. Of more Importance for the estima- 
tion of the effeec of the h Moptysis on the course the disease 
is the behaviour of che temperature; the absence of fever, or only 
a short and moderate fever of re-absorption, is a favourable sign; 
the cecurrence of continued fever points to an advancing disease. 
seal | 
monary tuberculosis; even advanced disease 
may progress entirely without it, while in other s'} 


: Pain is not a consiant vinptom of pul- 
Pain. 


ichter cases it 
may be a prominent symptom. The lune tissue itself does not 
feel pain, so that rapid excavation may eccur without it. The 
chief causes of the complaints of stabbing pain are affections of 
the pleura; the more rapidly they appear, the worse the pain, 
as is well seen in acute, dry pleurisy. 

The site of the pain depends chiefly on its origin. Wander- 
Mek, non-localized, intermittent pains will also freque: lv be 
complained of : they are brought on by respiratory efforts, cough- 
ing, laughing, pressure, percussion of the chest. &c.  Pleuritie 


iilauon, inflammation and adhesions, also enlarged thoracic 


pememeerrercereteteett: 
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glands (sternal, mediastinal, bronchial) often cause these pains. 
Lastly, in the skin over the affected lung areas reflex. hyper- 
wsthesia and intercostal neuralgia are occasionally in evidence. 
Breathlessness is also a very variable sym- 
Dyspneea. ptom. It depends partly on reduction of 
the lung area, partly on nervous causes (vagus irritation). The 
production of dyspnoea by the first cause, and its severity, if 
produced, depend on the rapidity of the destructive processes. 
An acute, sudden pneumothorax produces great shortness of 
breath, while a slowly evolved) phthisis with extensive destruc- 
tion causes hardly noticeable breathlessness. This ts due to the 
patient becoming gradually accustomed to the conditions, and 
also to the fact that the deficiency cf oxygen is obviated in slow 
disease by increased frequency of respiration. 

The dyspnoea is generally brought out by exercise, inter- 
current catarrh or fever, and may be considerable in amount, In 
other cases there may be short, rapid attacks of dyspnoea due 
to irritation of the vagus nerve-endings by tubercular deposits, 
or to pressure on the trunk of the vagus by inflamed or calcified 
endothoracic glands. In this way there may be produced con- 
siderable paroxysms of dyspnoea (Jessen) and even asthmatic 
attacks (Briigelmann, Cornet, Eichhorst). This dyspnoea is in- 
fluenced by the condition of the general nervous system, as it 
is observed chiefly in nervous, easily excitable women, girls or 
children. 

Apart from. specific tubercular disease of 


Hoarseness. the larvnx during the course of phthisis, 


changes in the voice and affections of the vocal organs may be 


met with, which have more or less importance. In many cases 
of phthisis the voice keeps its normal tone right to the end, but 
usually during the course of time the voice loses something of 
its streneth and clearness, and becomes lower, thicker, hoarse 
and toneless. The causes for this are to be sought in the in- 
creasing prostration, the weakness of respiration, and changes 
in the muscles of the larvnax, which in consequence of the strain of 
coughing may suffer from congestion, catarrh, paresis or fatty 
degeneration. 

Sometimes hoarseness presents itself as an carly symptom, 
due to paresis of the adductor muscles with concomitant laryngeal 
catarrh. In rare cases the loss of voice is due to paresis or 
paralysis of the recurrent laryngeal nerve, as a consequence of 
pleuritie adhesions, or of pressure of enlarged bronchial or 
mediastinal @lands encroaching on the supra-clavicular region. 
Pressure on the left recurrent larvngeal has also been observed 
from large pleural effusions and from pericardial exudations 
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Extreme sensitiveness of the body tempera- 
ture is characteristic of tuberculosis. Quite 
moderate exercise or emotion may cause fever; a fact of immediate 
diagnostic value. The digestive mechanism may act in the same 
way; therefore it is better to take the temperature after, rather 
than before, meals. Of special symptomatic importance is the 
pre-menstrual rise of temperature. It is not even necessary for 
the maximum temperature to reach the level of fever, unusual 
oscillations of temperature often have the importance of fever, 
or at least are suspicious. It must here he noticed that the 
rectal temperature is only of diagnostic value if its measurement 
is preceded by complete rest. Under those circumstances the 
rectal temperature usually runs parallel with the mouth and 
axillary readings. After physical exercise the rectal temperature 
alone may rise 2° F. and more above the normal, without the 
general blocd temperature heing raised to the point of fever; 
therefore this rise, which has been considered of importance by 
many authors, cannot be reckoned as an early symptom of tuber- 
culosis (Staubli). 

The cause of the fever is. not yet well understood. There 
are cases, chiefly of the very chronic fibroid forms, which progress 
toa fatal end practically without fever; but they are exceptions. 
As a rule fever appears quite near the commencement, and is 
seldom absent in progressive cases. The chief cause of the fever 
is absorption of the products ef the growth of the bacilli and of 
the tissue destruction they induce; also the substances formed by 
the breaking up of the white corpuscles doubtless raise the tem- 
perature, Here, too, must be mentioned the rise of temperature 
due to progressive loss of weight. The next most common cause 


Fever. 


of fever is the entry of secondary organisms (streptococci, staphy- 


lococei, influenza bacilli, pneumo- and diplo-cocci, pyocyaneus 
and tetracenus ba Wh), which in various wavs take part in the 
tissue destruction and fever production, either as more passive 
accompanying organisms, or by producing the severer symptoms 
of mixed infection, Whether tubercle bacilli and septic organisms 
themselves enter the blood— apart from miliary tuberculosis or 
during the death agony—and so assist in fever production, there 
isa difference of opinion, and further observations are required 
on this point. According to recent researches tubercle bacilli 
are very commonly found in the blood-stream in pulmonary 
tuberculosis, their detection heing easier the more severe the 
tuberculosis. The entry of other pathogenic organisms into the 
blood-stream in uncomplicated pulmonary and laryngeal tuber- 
culosis during life seems to he very exceptional, and ently to 
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occur in very small numbers; they are more frequently found, 
however, in tuberculosis of the intestines and urinary organs. 
Strauchs has also determined, from post-morlem blood examina- 
tion in 2,cco cases, that the presence of decteria in the blood is 
the rule in joint and general glandular tuberculosis and also in 
advanced amyloid degeneration, 

The height of the fever and the course it runs depend on the 
excitability of the heat centres, and with that on the nervous 
system and mental state of the patient. It is not possible to 
separate the fever into fixed types, as it is extraordinarily variable, 
according to the diversity of the causative conditions; and the 
individual differences between phthisical patients increases the 
difficulty. 

Slight, irregular rises of temperature, only appearing from 
time to time in the afternoon or evening, the condition being 
otherwise favourable, may be considered as sub-febrile. Medium 
or high temperatures, returning at some time of the day to 
normal, form the intermittent type; while remittent fever only 
drips 2° to 4° F. Wigh fever with daily differences of less than 
2° F. is reckoned as continuous. Particularly characteristic is 
hectic fever, which often lasts unchanged for months, and is 
distinguished by a high evening temperature and a daily morning 
fall, with a difference of 7° F. or more between the two. Exacer- 
bation of the morning temperature with evening remissions give 
the inverse type of fever. Collapse temperature (93° to 95° F.) 
is a par icularly unfavourable symptom, so also is a very uneven 
or changeable temperature curve, of no regular type, or with 
many exacerbations during the Cay. 

Cyclical periods of fever with afebrile intervals of shorter 
or lon, er duration are not rare. A general explanation of this 
con’'tion is hardly possible, as it may depend on various causes. 
It may be due to the flaring up and softening of an old nodule, 
or the outbreak of new lobular foci around it; or a part may be 
played by the bronchial glands, by toxic absorption from retained 
sputum, by entrance of tubercle bacilli into the blood-stream, by 
recurrent attacks of catarrh due to action of secondary septic 
organisms. So that an explanation or probable diagnosis can 
only be given by careful observation of the patient combined 
with examination of the sputum and possibly of the blood. In 
chronic fever a change from one form into another is often seen 
in the same patient. A definite pathognomonic signification can- 
not be ascribed to the various types of fever; but continued high 
fever is in every case the mark of an advancing phthisis. 
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diagnostic and prognostic value. All the changes of the many- 
sided disease, improvements, agyravations and complications are 
reflected in the temperature chart. The continued control of the 
progress of the temperature is therefore of the greatest practical 
importance, and a careful observation of the temperature curve 
is the indispensable dut 


y of the medical attendant. 

Connected with the fever is the common 
Night Sweats. symptom of perspiration during the night, 
although these sweats do not run quite parallel with the height 
of the fever. There may he any degree of perspiration from 
shght moisture of hands or feet to a profuse sweat 
bathing the whole \ heir appearance is subject to indi- 
vidual differences; revertheless, they so cften appear quite in an 


early stage of phthisis, that they must be reckoned as a patho- 
gnomonic early symptom. Also “A acute relapses aid in rapidly 
advancing disease they are a regular symptom, and one very 


annovi to the patient. 
i 


mois parily the result of 
the fail of : he evening maximum to the morning 


remission; al temperat 


in other infectious 


diseases sweating. Irritation «f the swea 
centres is Mer CAUSE, the one hand 
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on exchanging the warm, stully feather-beds of their homes for 
the hygienic surroundings of a sanatorium, 

Absorption of the poisons of the tubercle 
Symptoms con- bacilli causes an alteration of the blood 
nected with the and its chemical condition, setting up a 

toxemia, such as can be produced experi- 
mentally on animals. The blood changes, 
which are very soon revealed by a general pallor of the skin and 


Circulatory Organs. 


mucous membranes, consist usually of an early diminution of the 
hemoglobin content, and, generally only ina later stage, of a loss 
of red blood-corpuscles. In early stages the Ivmphocytes are 
often increased, and this Ivmphoeytosis has therefore a certain 
amount of diagnostic value. 

As the disease advances, especially if mixed infection occurs, 


leucocytosis is found, the increase in the white cells being chiefly 
due to a rise of the polynuclear neutrophyl leucocytes. Also 
these leucocytes themselves undergo a qualitative change in the x 
size, shape and number of their nuclei, which, according to the 
valuable observations of Arneth, have a prognostic importance. 
The specific gravity of the blood is lowered, its) alkalinity 


diminishes steadily, and the blood-pressure falls more and more, 
according to the progress of the disease. A lowering of the 
blood-pressure is considered by many authors a very early sign 
of pulmonary tuberculosis. 

Accompanying the fall in blood-pressure, and due to the 
same cause, namely, bacterial poisons, there is found acceleration 


of the pulse-rate. The toxic pulse appears very early and gives 
rise to a suspicion of tuberculosis when other more certain evid- : 
ence is not to be found. Secondary causes of the acceleration : 
of the pulse are the mechanical changes in the pulmonary cir- 
culation and dilatation of the peripheral vessels. The symptomatic 
importance of tachycardia from compression of the vagus by 
enlargement of the bronchial glands may be just mentioned here. 

The feeble low-tension pulse is the characteristic expression 


of heart weakness, which often appears very early and is of 
weighty import. It, teo, is a consequence of bacterial toxamia 


and in its last stage is a very frequent cause of death from 


Ss.1cope, 
Imaciation, fever and deficient bleod circulation tend, in 
the later stages of phthisis, to atrophy and fatty degeneration of 


the heart muscle. A soft, blowing, functional murmur over the 


arterial apertures is often sign that the heart is exhausted and 


beginning to fail. 


In the chronic fibroid form of phthisis, in which the area 
of the pulmonary circulation is progressively diminished, hyper- 
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trophy of the right ventricle succeeded by dilatation may be 
detected. Pleural adhesions, chronic bronchitis and emphysema 
play, too, a large part in its production. The pronounced con- 
dition is eas to recognize by the accentuation of the second pul- 
monary sound, the increase of cardiac dulness to the right, by 
epigastric pulsation, and DY a systolic murmur over the tricuspid 
area. Under increased demands compensation fails, so that con- 
gestion of the liver, kidneys or extremities, and later phlebitis 
and venous thrombosis appear. There may be cyanosis of the 
visible mucous membranes, or asthmatical attacks on account 
of the respiratory deficiency. 

Obstinate loss of appetite is not a constant 
symptom, but appears very frequently and 
often quite early, so that even a careful 
observer may give the stomach his whole attention and overlook 
‘the commencing lung irouble. A bad eater is already predisposed 
to phthisis. The loss of appetite may be enhanced by an aver- 


Gastro-intestinal 
Symptoms. 


sion to every suitable form of food, especially meat, eggs and 
milk. This early anorexia is of a toxic nature, the secretory 
and motor functions cf the stomach being usually quite normal; 
many authors tind a moderate percentage incresse of hydro- 

oric acid, others a defi¢ iency of it. We have no information 
as io which of these conditions is the more frequent or important; 
and too little attention has heen paid to the influence of the 
severity of the disease, or the existence of fever. 

As the disease progresses, to the anorexia there are added 
indigestion, gast..c pain, sensations of fulness, nausea and irrita- 
bility of the stomach. Generally these are due to a merely 
nervous dyspepsia. In other cases, especially with progressive 
disease, more serious stomach disturbances with anatomical 
enanges develop and accelerate the less of strength. Among 
the prejudicial causes which play a part in their production are 
dental caries, so common in tubercular patients, unsuitable and 
too much food, and the habit of swallowing the sputum, 

A very troublesome symptom is frequeit vomiting, induced 
by severe cough ; i: occurs at first with a full stomach, and during 
he morning emptying of ‘he lungs. Connected with it is the 
so-called Stomach-eough, which not seldom) comes on during 
meal-times. Its causation js not suffi iently clear; Cornet 
ascribes it to hyperesthesia of the mnuci us membrane of the 
stomach, 


The functions ¢* the bowel are usually normal, and may 


remain so even in the last stages of the disease: not infrequently, 


however, there may be more or less obstinate constipation, 


a 
b) 
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In advanced cases toxic diarrhoea often makes its appearance ; 
it usually comes on periodically and alternates with constipation, 
In rare cases this gives rise to a blood intoxication; but toxic 
abserption through the intestinal wall is usually the direct result 
of habitually swallowing abundant sputum. Even if it is only 
due toa reflex condition of augmented peristalsis, or to catarrhal 
or other superficial lesions of the mucous membrane, diarrhoea 
must always be considered as a serious complication, with ex- 
tremely debilitating effects. Danger from fresh sapping of the 
strength of the patient is equally to be feared from the specific 
and non-specific pathological changes of the intestine, which will 
be referred to later. 


, Phosphaturia has heen described as an im- 
Urinary 


Organs. 


portant early symptom, but its connection 
with tuberculosis is not close; it is) an 
evidenve of an anomaly of nutrition and is also met with in many 
other diseases. Intermittent albuminuria, in) connection wifi 
phosphaturia and highly toxic urine, especially in young indi- 
viduals with an hereditary tendency, is considered by the French 
school as a prodromal symptom. The value of this group of 
symptoms is not vet fully determined; in spite of Maragliano, 
Teissier, and others, the existence of a specific toxin in the urine 
is not generally accepted. 

The supposed frequent occurrence of constant albuminuria 
in the initial stage of tuberculosis has also been considered as an 
early symptom; a similar claim is also made for albumosuria, 
which also is not more constantly found in tuberculosis than in 
other chronic septic and febrile diseases. On the other hand 
orthostatic albuminuria seems to be of some value as an early 
diagnostic sign, an opinion previously advanced by Poncet. 
Liidke and Sturm found albuminuria in a large percentage of 
tubercular patients with healthy kidneys after standing for one 
hour, and they consider this to be due to irritation of the kidney 
by a toxir derived from the tubercular foci. The correctness of 
their view is shown by the fact that nearly half of those patients 
who presented no albuminuria after standing gave a_ positive 
result on repeating the standing after a small tuberculin injection, 
not sufficient to raise the temperature. 

The presence of indican in the urine of children has equally 
small diagnostic value. 


The diazo reaction has some importance, particularly in rela- 
tion to prognosis. In early cases it may appear temporarily 
without serious meaning; in) more severe cases it is often 
absent; if, however, it is constantly strongly positive it indicates, 
with few exceptions, that the disease will be steadily progressive 
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Mention has necessarily been made in the 

Wasting. ' ae g : ; 
above brief sketches of the variaus implica. 

tions of different organs of tissue wasting, which in the first place 


atfect ty tissue. In many cases a striking 


1 . 
loss of weight 
Ing’ iO serious disease 


- The loss of weigh 
sume of appearance and intensity 


{0} 


Vy, some- 
times slow and sierdy, sometimes rapid, sometimes with alrer- 


naung periods of joss and gain. Many causes lave already been 
mentioned, loss of appetite, insufficient { od, digestive troubles, 


vomuing, diarrhea, hemorrhage, excessive expectoralion, pro- 
fuse sweats, tonic thbsorption, ind tever. 
| 


o the subcutaneous fat, but 
tects also the muscles, which undergo atrophy and fatty degen. 


» whieh has been incorrect! 


The tissue foss is not ontines 


g 
eration, .\ characteristic phenomenon 


ve, is fibrillary museular contraction, ez 


asi 3 
obtained by percussing the pectoral muscles. The muscles in 
general often sho iM imereased excitability to direct mechanical} 
sumulation, especially, according to recent « bservations, the 
museles covering the affected partef the lung. Fischer has lately 
studied the condition of he thoracic muscles, and has come to 
the following conclusions: the muscles of the region over the 
i foci in recent cases are paretic, as is early shown by 

mechanical irritation: this inc reased 
dependent on a commen ing degeneration ¢f the musi 
must he due to the tubercular t xin. he theory of Pottenger, 
whi later, on muscle spasm and muscle degenera- 
n ; 

The want of nutrition js also seen in the skin, which becomes 
loose and wrinkled, and presents a faded grey colour. The 
Clands degenerate, so that the skin is drv, lustreless, and 1 uch. 


Pigment spots appe 


| ; i deve! ip easily. The 
atrophy affects the growth of the hair and nails. It is no ieeable 
skin secretes an excessive amount of sebaceous material, 
mes smeoth and greasy to the touch. It js supposed 
I may he explained in these cases by a fatty degeneration 
of the liver and a fatty infiltration ef the sebaceous glands 


(Jessner). 


The Nervous 
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the frequent rapid perspirations 1p the armpits, causing the 
sweat to run down the body in large drops. 

Hyperesthesia of the skin over the affected lung areas has 
already been mentioned, 

Sometimes there is neuralgia of the intercostal, phrenic, 
trigeminal, or sciatic nerve, either as a result of toxic infection, oF 
from pressure of large lymphatic glands on the nerve trunk. Irri- 
tation of the sympathetic by involvement in contraction of the 
apex of the lung or by pressure of enlarged glands may cause 
inequality of the pupil. French authors have particularly studied 
these phenomena, and recognize them as early symptoms which 
may precede for several vears the manifest: symptoms of the 
disease. 

Toxic absorption may induce neuritis, degenerative changes 
in the peripheral nerves, which are the commonest cause for the 
appearance in various parts of the body of hyperiesthesia, paries- 
thesia, anwsthesia, and analgesia. Frequently the tendon reflexes 
are exaggerated. In rare cases deficiency of vision, oF hardness 
of hearing progressing to deafness, may be met with; of which 
similar essential degenerative nerve changes are the cause. 

The central nervous system may also be affected by anaemia, 
hyperemia, inflammation, toxic infection, or direct tubercular 
changes, as will be mentioned later; however, in general the 
mental functions remain unaltered. 

It may be mentioned that the psychology of tubercular 
patients may undergo many alterations, according to the kind or 
duration of the disease. This reaction has individual differences 
according to the age, sex, constitution, education, character and 
knowledge of life. One can recognize in phthisical patients 
in general a great changeability of mood, weakness of will 
power, frivolity, defective judgment, optimism and over- 


estimation of their physical powers. Cornet says with reason 


that the phthisical patient is in great part only the product 
of his circumstances and surroundings, and that the changes 
in his mental processes are brought about by the manifold and 
long-continued changes in the organs induced by chronic 
disease, which ultimately can he traced back to the absorption 
of tubercular bacterial toxins. 

The large number and extreme multiformity 
of the symptoms which have been described 
will account for the various courses taken by 
pulmonary tuberculosis. These depend chiefly on the kind and 


intensity of ithe primary infection, the virulence ef the organisms. 


Progress of the 
Disease. 


and the way in which the extensio! of the tubercular processes 
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takes place. The wide anatomical ditlerences in the morbid pro- 
cesses best explain the great variations in the clinical progress of 
ithe disease. The infection may remain local or cicatrize without 
producing manifest signs; after lasting for years in the ‘orm of 
chronic phthisis it may, in spite of transitory or repeated relapses, 
result in permanent healing; it may in the pneumonic form cause 
pericds of serious illness, lasting for a longer or shorter time and 
alternating with relatively tranquil intervals, after which healing 
of the lesion may even take place; or it may lastly in a few weeks 
er months end in rapid or even sudden death from extensive 
destructive processes. Moreover, there are numerous possibilities 
and complications which may cause the progress of the disease to 
vary in countless ways. 

As a rule pulmonary tuberculosis begins slowly and insid- 
iously, hiding at first its true character. It often reveals itself 
tirst not through the respiratory organs; but if respiratory sym- 
ploms are present the suspicion of phthisis is soon roused. A 
dry cough appears, which is ascribed to a cold, but lasts longer 
than usual. It is followed by a litthe expectoration, which also 
at first does not attract attention. © Aches, stabbing pains, and 
feelings of oppression, which may or may not be localized in a 
fixed spot, then follow; not infrequently quite early there may be 
a noticeable shortness of breath, especially on exertion. 

In other cases several of the before-mentioned toxic symptoms 
may be most prominent, or they may accompany the lung sym- 
ptoms. An obstinate loss of appetite is to be noticed, or without 
this being particularly bad an exceptional loss of weight, with 
anemia, exhaustion, tendency to fatigue, great need of sleep, 
throbbing in the head, and vaso-motor changes. The symptoms 
often resemble those of chlorosis, especially if those connected 
with the respiratory organs are absent; so much so that treatment 
may actually be directed to that complaint for some time. Or 
indigestion with loss of appetite and weight may be the prominent 
symptoms, so that the attention may be directed to the supposed 
gastric catarrh, as has been already mentioned. Often, too, 
feverish symptoms, such as shivering, flushed cheeks after meals, 
or in the evening, or irregular night sweats, may claim notice 
rather than the pulmonary condition. 

Fairly often an initial hamoptvsis is the first sure sign of 
phthisis that brings the patient to the doctor. Mo.i patients have 
had many of the above-mentioned symptoms for a longer or 
shorter time without noticing them; but it is not rare for a 
hemorrhage due io latent tuberculosis to come entirely as a 
surprise to a person in good health. 
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: The slow, gradual onset that was described 2 
Chronic Indurative 


corresponds generally to a chronic indura- 
Forms. 


tive process, beginning in the ApEn of the 
lung. of relatively favourable prognosis. Under proper treat- 
ment, a suitable mode of life, and good hygienic surroundings the 


disease is soon arrested, the symptoms disappear more or less 


ES 
quickly, the strength increases, and the veneral condition becomes $ 


normal again. The objective signs in the lung remain stationary 
ramprove gradually, often only after long: me ths of unsatistac- 


Lory examinauioss. The reoalt may be comp healing with 
cieatricie’ contraction of the Jung and drawing in cf the uppet 
part of the thorax. In other cases, even fler mans months of 
subjective well-being, the disease being apparently a: a standstill, 
he tabercular process may commence to progress steadily and 
lead to a fatal issue, usually from gradual exhaustion. 


P In contrad:stinetion to these chronic varie- 
Pr umonk 


ties we han e pneumore form of tuber- 
Forms. eculosts, watt its sudden nset and rapid 
course. The disease begins acutely ia the guise of pneumonia 
for which at first may be mistaken; © ute aggravatio a 
oceurs of a disease which has been recognized tor a shorier ¢ 3 
longer time. The site of the lobar infiltrati . more often the 
lower lobe than the upper. The expe ted resolution of the 
supposed genuine pneumonia is deferred, ie f is not resolved 2 
either by « risis or ly the « toration bece more copious, : 
and the patient sinks vis this is the 1 ly fatal florid : 
phiiusis. Anat mically on s by the side of more or le 
excensive old tubercul nteltretic caseous hepatization, with 
commencing cavity for at ir more points. Th neu 
nonia in these cases is £ Ny pr ed by aspiration of caseous 
lébr and is not <nf \y ved in connection with a 
hamoptvsis. 
‘Piaeixhemae een ese vo extreme types there are 
forms of nmencement and course of 
Forn termediate character. Cases resem} ling 
pneurion 1 ynot always have a fatal ending, but under 
some circumst nay even undergo slow re-absorption. “This 
occurs e e cases in which there has been aspirai on 
of onh htly feetious material. After a long illne 
there may » ad integrum, and the process takes 
it cou gh | pathologn al hanges. Here and 
there \ ppen hat only oa wwe obacith = develop, 
so that an ¢s seous nodule is formed, which may 


suffer the 1 other caseous nodules, either connective 


ilo Rinia 
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tissue encapsulation, calcification, or softening, and excavation 
This may form the starting point of infection for « seeondary 
lobar diplococea! pneumonia or of a lobuler influenza pneumonia. 
A frequent clinical ‘ype is that of unilatera 
oniraction of the lung, which represents 


Lung 


Contraction. fibroid phthisis in the proper sense.  Ana- 


tomically considered, ‘here is usually o wel! marked, connective 
tissue, cicatricial contraction in the upper part of the lung with 
bronchiectasis; the thoracic wall is affected by the shrinking pro- 
cess, and is usually markediy drawn in. Cavities also occur. 
The process of contraction involves neighbouring orgaos: the 
spane presents a lateral curvature, the heart is much displaced, 
and the right ventricle hypertrophied, the diaphragm is drawn up, 
and the healthy lung becomes more or less emphysematous. These 
changes indicate a relatively favourable ending ‘0 a slowly 
developed, severe, excavated phthisis. The general health of the 
patient is but little affected, the nutrition is generally good, the 


cough and expectoration are smal! in amount unless « ise 
increased, fever is absent or only occasionally slightly raised, 
shortness of breath is insignificant, usually slight cyanosis is 
resent. Nevertheless, these patients are in constant danges of 


becoming worse, especially from spread of infective material 

hrough the bronchi from the cavities; vet frequently they may 

remain in this state for many vears, if they take care of ‘hem- 
selves and if they continue free from complications. 

So very various are the a vpical anatomical 

Atypical Forms. changes, such as limited ttbrous iuber ular 


rodules, oasular or lobular caseous pro- 
cesses, Which may be in any rm of cavity formation, changes 
which may occur successively or be present side by side, or which 
again may be greatly altered by seccadary inflammatery pro- 
esses, | tis impossible to give an exhaustive clinical descrip- 


1 of the course she disease may follow. The end of most cases 

advanced disease is death, brought about by general «xhaus- 
tion, increasing suffocation, or heart failure. Complications also 
play an important part in producing a fatal issue, as is sufficiently 


descr: bed in the account of tuberculosis of the individual organs. 


3. DIAGNOSIS. 


nosing pulmonary ‘tuberculosis 
parts, corresponding w the 
Hi The important svm- 


th of empiricism and 
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of careful observation of the patient, serve for the making of 
an empirical diagnosis, familiar to the physicians of the classical 
ages. The discovery of percussion by Auenbrugger and of aus- 
cultation by Laénnec laid the foundations for the method of 
physical diagnosis, which by the middle of the nineteenth century 
in all essentials had already attained the same perfection as it has 
to-day. The discovery of the tubercle bacillus opened the era 
of bacteriological diagnosis, which naturally for some time com- 
pletely governed the clinical study of tuberculosis, without matur- 
ing into essential progress towards the full understanding of the 
disease. This was reserved for the discovery of the tuberculins, 
which especially inaugurated the era of early diagnosis of tuber- 
culosis, and placed on a firmer basis the problem of combating 
tuberculosis as a racial disease. Our knowledge on these subjects 
has been greatly advanced by means of the use of tuberculin for 
diagnosis. With it ranks in value the great discovery of the 
diagnosis by Réntgen-rays in the living patient. Other methods 
of early diagnosis, which in part have only reached the impor- 
tance of interesting biolcgical phenomena occurring in the 
tubercular organism, have jately acquired a certain value; such 
are the observations on the agglutinative property, the opsonic 
index, complemental deviation, anaphylaxis, lymphocyte sputum, 
and the neutrophil blood-count of Arneth. 

This short review of our diagnostic methods in their historical 
order will give an idea of their number. They will now be separ- 
ately considered, regard being paid to their practical importance, 
so that but brief attention will be given to those methods whose 
value is still more or less doubtful, or which on account of the 
expense or tine involved are hardly suitable for medical practice. 


I. The History of the Patient. 


Careful consideration of the previous history of the patient 
has, for the diagnosis of phthisis, an importance which must not 
be under-estimated. A so-called positive history is not only of 
determining value in cases of doubtful diagnosis, but by affording 
an accurate idea of the mode of onset of the disease may give 
valuable information as to prognosis. 

In the pronounced forms of manifest tuberculosis the history 
of the patient may appear superfluous, but for early diagnosis it 
is indispensable. Tf, for example, it is a question of very early 
disease of the apex, of mischief in an unusual site, of difficulty 
in differential diagnosis from diseases closely simulating 
pulmonary tuberculosis, or of suspicious general symptoms exist- 
ing with doubtful objective signs, then the history of the patient 


“aenesincnta, 
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may place the diagnosis on a surer basis, if it is elicited in a way 
suitable to the individuality and intelligence of the patient. The 
details of the history will afford an insight into all those predis- 
posing causes mentioned in the section on predisposition. © From 
the history we seek to ascertain under what particular circum- 
stances and in what way the disease originated; we musi follow 
the source of infection in the family, examining closely into the 
question of an hereditary tendency, and, if the infection is to be 
sought outside the family, we must endeavour to ascertain whence 
and how it cecurred. If we succeed in obtaining a possibly com- 
plete explanation of the infection, and the internal and external 
conditions accompanying the development of the disease, it will 
be not only of scientific importance for adding to the knowledge 
of the «etiological causes in single cases, but will also give many 
indications for prophylaxis and treatment. 

A careful consideration and critical examination of the data 
supplied by the history, taker in conjunction with the results of 
clinical examination, will also make a prognostic opinion on the 
case possible; and will make it easier to determine whether we 
have to do with a healing, stationary, or progressive disease. The 
determination whether a case of phthisis is only developing slowly 
in spite of a hard occupation, unhygienic surroundings, or other 
unfavourable influences, or whether it is showing a great tendency 
to active advance in spite cf an easy life, care, and suitable treat- 
ment, whether loss of weight is absent or insignificant, « ccurring 
gradually, or suddenly and quickly, are very noteworthy points in 
the history of individual cases for the purpose cf foretelling the 
course the disease will take. © The necessity of extending the 
diagnosis on its prognostic side not only frequently affects the 
private practitioner in relation to patients of all classes of life, 
but is a constantly recurring problem in all cases of pulmonary 
tuberculosis affected by compulsory insurance. 


Il. Physical Diagnosis. 


Inspection includes the consideration or the 
general appearance of the patient, for which 
at least the upper part of the body must be completely unclothed. 
Particular attention must be given to the constitution, the state 
of nutrition, the muscles, the subcutaneous fat, the skin, the 
colour, the carriage of the body, and expression. In many cases 
that general appearance can be recognized which the older writers 
well designated the phthisical aspect. Its essential characteris 
ties are: a slender stature, slightly stooping carriage, poorly 
developed muscles, scanty adipose tissue, pale skin with venules 


Inspection. 
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showing through, red hectic flush, long hair, a lengthy, narrow, 
Nat thorax, small thin hands, and a tired expression, the peculiar, 
mois, glittering eyes being very noticeable. These signs, to 
which may be added a striking irritability of the vasomotor 
system, are not always to be found in their entirety, but make up 
between them the phthisical aspect. 

Particular importance has been “ttached from antiquity to 
the paralytic thorax. It is a long, narrow, flat chest with narrow 
intercostal spaces, an acute epigastric angle, sloping shoulders, 
and wing-like projecting shoulder biades. With this the clavi- 
cular hollows are flattened, and the jugular vein sinks in; the 
acromial end of the clavicle is lower and comes more forward; the 
antero-posterior diameter of the thorax is shortened, and. the 
circumference of the chest is deficient ; the sternal angle is small, 
or the sternum may be flat or even sometimes bent inwards. 


Rothschild denotes by the sternal angle, which has been quite wrongly 
called the anguius Ludovici, the “pyriform exostosis” of the sternal 
angle, “* which in phthisical patients indicates a premature ossification, and 
is of itself a pathognomonic sign of a predisposition to tubercuiar infec- 
tion.” It cannot be denied that the premature ossification of the cartilage 
between the manubrium and sternum. will be injurious in the same way 
as ossification of the first rib cartilages: but it occurs relatively much too 
rarely to be considered of the importance for the predisposition to phthisis 
that Rothschild estimates it. More recent examination of this subject by 
A. Hofmann, Ebstein, and others, also supports the Jatter view. Moreover 


’ 
itis incorrect to consider the prominence of the sternal angle as an exostosis 


The paralytic thorax is no doubt a common concomitant of 
phthisis; it is, however, absent in the majority of cases, and is 
also often met with without the existence of phthisis. 

Of creat diagnostic vaiue are local lattenings or depressions ; 
so also are partial limitation of the respiratory movement, and 
slight expansion and delayed movement of the diseased areas, 
especially over the upper part, but which from = disease. in 
the lower lobe or pleura may occur over the whole side. ‘The 
Hattenings or depressions may be on one cr both sides, in the 
latter case usually more marked on one side; in most cases they 
accompany chronic fibroid processes, and they are especially in- 
dicative of the amount of contraction in the underlying lung. 

A cuniateral drawing-in of the apex of the lung is especially 
a sign of tubercular disease. 

Mention must be made of a peculiar muscular atrophy, which 
cannot be explained as a wasting from disuse. A toxic influence 
has also been adduced as the cause, but this could not account 
for a partial atrophy in a single muscle. — Jessen explains the 
limited airopiiy as the result of nerve change, and leaves it 
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undecided whether this is a latent neuritis or + purely functional 
change. New light has been thrown on Sis subject by the theory 
of Potteayer, which will be considered in... se “on on palpsion. 

Dropping of the acromial end of the clavicle, which nor rally 
stands Sightly higher than the sternal end, is charac ey sae 
(Aufrecht); so also is lagging behind of the acromion . deen 
inspiration (Kuthy). 

While retraction is usually only met in late cases of fbreid 
phthisis, and is associated with a smal! expansion, the d:lsved 
respiratory movement usually occurs in quite an early siege. and 
is therefore of importance as an early symptom. The -i¢e that 
lags behind may reach the maximum movement of nermadL wnspira- 
tion, but later than the other side, or Mav remain uefieient in 
movement. With progressing lung contraction te delaved 
movement usually disappears, while the flattening remains. 

Bilateral disease causes the spiratory: movement to he 
different on the two sides. and indeed markedly so, since the 
delayed movement alfects i. ¢ newly implicated side, while on the 
side of the old disease the expansion is limited on account of 
eleatricial contractions. These changes eecur in suitable cases 
with such regularity that the diagnosis cannot infrequently be 
made from them alone. Sometimes crossed delav cf movement is 
found (Turban), for example, with infiltration of one apex and 
pleurisy of the opposite side. 

These phenomena can he best observed if one sits in front of 
a standing patient or stands behind one sitting, so that the 
thoracic movemenis of both sides can he observed and compared 
more in profile. 

The degree of parual thoracic retraction, or of extensive 
thoracic shrinking, indicates the amount of contraction of the lung 
tissues; here it is especially the elasticity of the chest wall, de- 
pendent on the age of the patient, whieh turns the scale. The 
greatest retraction accompanies one-sided contraction of the lung 
with pleural adhesions; wien trere is often also displacement of 
the neighbouring organs which can be dete: ted by inspection, 
e.g. cardiae displacement, or curvature of the spine. 

Sometimes emphysematous pads appear above the clavicle, 
Which are the visible signs of # vicarious emphysema surrounding 
a central area of contraction; however they do not in any way 
exclude the existence of active processes, 


Litten’s diaphragmatic sign* is another ¢ mdition helpful for 


STE RSC ts of a visible wave 2} in: to 23 in. in amplitude. due to the 

3Ory nts of the diaphragm, the patient being placed in a 
certain position ina good light. The breathing must be of maximal depth, 
and there must not be teo much f. 
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diagnosis in suitable cases. It fails in the presence of extensive 
pleural adhesions and of fluid or air in. the pleural cavity. 
Unilateral diminution of the diaphragmatic movement is due to 
disease of the lung or the pleura. It depends on certain parts of 
the lung being cut off from respiration, or hindered in their func- 
tion. This unilateral limitation of the diaphragmatic movement 
is important as an early symptom of slight, initial, apical disease ; 
in conditions of apical induration its presence is, according to 
Kronig, in favour of a tubercular origin. It is most commonly 
caused by adhesion of the pleural surfaces. As further causes, 
reflex action through the respiratory nerves and injury of the 
phrenic nerve by pleuritic adhesions at the lung apices, or by 
pressure of enlarged tubercular glands, have been mentioned. 

On inspection of the skin one can often recognize enlarged 
venules on the anterior wall of the chest, or enlarged stellate 
capillaries, especially at the upper aperture of the thorax before 
and behind, and more frequently still along the lower margin of 
the ribs. They are due to chronic venous engorgement of the 
internal mammary and intercostal veins on account of stasis in 
the azygous vein. They, as well as the enlarged temporal vein 
mentioned by Sirakoff, are observed in connection with phthisis, 
especially in association with enlarged lymphatic glands. 

‘There are often various symptoms connected with pulmonary 
tuberculosis which can also be detected by inspection: a red or 
bluish line on the gums, the frequently mentioned inequality of 
the pupils, the common ceeurrence of a high, angular palate, 
lowering of the nipple on the affected side in men, atrophy of the 
breasts, and diminution of the pigment in. the usually small 
areola of the nipples. In cases of thoracic contraction the 
atrophy of the breast is sometimes only apparent, 

We may pass over other still more ii definite symptoms con- 

nected with the stigmata of degeneration of the tubercular pre- 
disposition. 
Palpation completes a augments the 
results of inspection. The delay of move- 
ment and the deficiency of expansion can be well estimated by 
palpation, if for any reason, as poor illumination, inspection is 
not sufficient. Goldscheider recommends that a lagging behind 
of the first rib, which can nearly always be felt, should be sought 
for. By palpation we may also detect a great resistance of the 
infiltrated parietes. 


Palpation. 


With disease of the upper part of the lung the overlying 
muscles of the neck and thorax may be felt, best with the lightest 


palpation, io be more rigid and tense than those of the sound 
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side. These spastic contractions, which may be also visible, are, 
according to Pottenger, a special sign of fresh active disease, and 
are caused by reflex irritation emanating from the lung or pleura, 
conveyed by the sympathetic, spinal cord and motor nerves to 
the muscles. This segmental! irritation of the spinal cord prob- 
ably affects the motor nerves in the same wavas Head has shown 
for the sensory nerves (Head's zones). In chronic processes the 
muscles will lose their elasticity and undergo a pulpy change in 
consequence of secondary degeneration processes, 


Pottenger employs the observation of the muscle changes in the neck 
and thorax for the diagnosis of disease of the lung and pleura, and lays 
special stress on the state of the muscle in forming a differential diagnosis 
between active and inactive disease. 

He ingeniously explains the delayed movement and flattening of the 
chest wall as the result of muscle spasm and degeneration of the contracted 
muscle; and sees also in the abnormalities of the upper aperture of the 
thorax, the rounded shoulders and deformities of the chest, the final re sults 
of muscular changes. 

His observations have taught us that muscular changes are best detected 
by light palpation. From further observations he concludes that by this 
method of touch not only can the normal organs of the chest and abdomen 
be marked out from each other, but that it is possible to diagnose certain 
diseases of these organs by changes in their consistence. 

These new methods of very light palpation have hardly yet received 
confirmation in Germany, but the y resemble the methods ot estimating 
resistance by touch and [Ebstein's tactile percussion, and deserve further 
trial as they tend to the refinement of diagnostic methods. 


In this connection reference must. still he made to the 
increased irritability to mechanical and electrical stimuli of the 
thoracic muscles over the diseased areas. 

Palpation is also of service for the examination of vocal 
fremitus. A distinction can be drawn between the subjective 
Vocal fremitus, which can often be detected by the patient himself, 
and the objective fremitus as observed by the examining hand. 
It varies much over tubercular deposits and affections of the 
pleura according to the power of elasticity and resonance cf the 
ussues. The veeal fremitus is usually increased over fibroid 
indurations, over infiltrations, over cavities Iving near the surface, 
over dense well-conducting pleural thickenings, and over the 
compressed lung above a pleural exudation. It is diminished 
or quite obliterated by an effusion of serum, air, or pus into the 
pleural space, or by blocking or compression of a bronchus by 
secretion, or enlarged glands, &c. In fat and very feeble persons 
the detection of vocal fremitus is difficult. It is More easily felt 
normally on the right side, especially in the upper. posterior 
fegion, on account of the greater size of the right bronchus, 
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By pressing or lapping over the upper part of the chest we 
can elicit not uncommonly a tenderness over the affected part of 
the lung, on account of the inflammatory irritation of the apical 
pleura; this sensibilit:” san most often in early disease he detected 
in the supraspinous fc sa. Another area which is often tender 
on pressure is the inters -apular region, and the spinous processes 
of the upper thoracic Vertebrae; it is associated with tuberculosis 
of the intrathoracic glands. Strong percussion will bring out 
these tender areas more easily than palpation. 

By palpation can be also observed a narrowing of the inter- 
costal spaces in contraction of the chest wall. In retraction of 
the lung there is a broadening and augmentation of the heart's 
impulse, which can he hest and earliest detected as a pulsation of 
pulmonary artery, 

Moreover by pulpation we must obtain information about 
the lymphatic glands, so often the site of tuhercular disease. Very 
frequently the Ivmphatics of the neck are infiltrated, but the 
anatomical and pathological connection hetween these supra- 
clavicular glands and the deeper cervical Ivmphatic chain is not 
yet sufficiently determined. Recently v. Lebrowski has drawn 
attention to the subcutaneous thoracic Ivmph glands, but they 
May be palpable in  non-tubercular lung processes, and not so 
in tubercular disease. 


In about 20 per cent. of the cases of pulmonary tuberculosis the 
lymphatic glands lying in the mid-axillary line in the fourth and fifth spaces 
are enlarged. The enlargement of this lower group of lateral thoracic 
glands is in consequence of specific changes, due to Passing out of bacilli 
from glands in the interior of the chest. These glands may serve to direct 
attention to lung apices, and in doubtful cases may assist the diagnosis. 
In individuals free from lung disease v. Lebrowski found these glands 
enlarged in only 2.5 per cent. of the cases. 

Since these glands are also enlarged in acute, inflammatory, non-tuber- 
cular processes (pneumonia). in doubtful cases the suggestion of Schulze to 
remove a small gland for microscopical examination or inoculation may be 


followed. 


Turban draws attention to a slight swelling of the thyroid 
gland as one of the earliest symptoms of tuberculosis, more 
seldom seen in later cases. This enlargement of the thyroid is 
especially seen in young women, and may reach such a grade 
that, in conjunction with the tachycardia frequently present. in 
tuberculosis, it may lead to an erroneous diagnosis of ex- 
ophthalmic goitre in cases of early or latent phthisis. We 
must, however, not forget that many French authors, and also 
some German, consider tuberculosis as a cause of Graves's 


disease, 
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The circumference of the chest must. be 

Chest 
laken with the arms horizontal in’ the 
respiratory pause; in men, just below the 
shoulder-hlades and nipples; in women, 
should, in hormally-developed men, measure at least half of the 
height; if it 's less the thorax is weak and predisposed io phthisis. 
Of impertance for the function of the lungs is the respiratory 
expansion, the difference between the chest circumference on 
expiration and on deep inspiration, Which 


Measurements. 


above the breasts. It 


should not be less 
than 2in. An increase of the expansion during 
least an objective sign of an IMprovement in 
mechanism, 


treatment is at 
the respiratory 


The combined Measurements 


of the body-weight, height, 
chest circumference and 


respiratory expansion give a goad idea 
of the general condition and of the development of the thorax ; 
by means of calipers the length, breadth and depth of the thorax 
can be easily and quickly added. Similar Measurements of both 
halves of the thorax, to estimate, for example, the amount of 
retraction of the chest after Pleurisy, can he suitably made with 
a thin lead pipe or a evriometcr, 
V. Ziemssen utilizes the relation between 
the vital capacity of the lung and the 
height, first observed by Hutchinson, as a means of distinguish- 
ing normal and subnormal respiratory powers. In normal men 
he takes the ‘owest proportion to be tem, of height to 20 e.e, 
Vital capacity; in normal women. 1 to 17. If the Proportion falls 
below this v. Ziemssen considers that there is a considerable 
disturbance of the respiratory Grgans:; an important fact, the 
truth of which was confirmed for phthisis by Turban, and \ hich 
We also can support from the examination of a large number of 
cases. Further, we can state, as the result of reliable spirometric 
measurements taken at the same time of day, that a 
diminution of the vital capacity indicates advancing tubercular 
disease, while an increasing capacity indicates an improvement 
in the general lung condition. This increase does not merely 
mean an augmentation of the respiratory surface from opening 
up of infiltrated areas, but also is a most important indication 
ihat the whole respiratory apparatus is in better order. 


Spirometry. 


continued 


Only the most IMportant points for ihe 
diagnosis of pulmonary tuberculosis need 
be referred to in connection with the method 
Percussion. Which method of per 
of practice and custom. We, 


Percussion. 


and technique of 
‘ussion is preferred is a matter 
Hke other observers, use by choice 
either the finger or the pPleximeter. In both methods the feeling 
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of resistance is communicated to the percussing finger in the same 
way; both methods also allow of the tactile percussion recom- 
mended by Ebstein and Turban, that is, estimation of the tactile 
sensation received on giving short percussion taps with a. stiff 
wrist. The percussion note is always to be compared over the 
two lungs in corresponding places and with equally strong taps. 


Of course the comparison of symmetrical spots does not alone determine 
the existence and amount of diminution of the note or dulness. The 
comparative percussion of symmetrical Spots permits the contrasting of the 
altered lung note with the normal sound which is absolutely necessary in 
order to appreciate the fine grades of difference between loss of resonance 
and absolute dulness 

It is clear that comparative percussion in symmetrical spots does not 
produce a normal lung note of constant pitch and resonance, but that it must 
be different in every individual, since it arises from the vibrations of the 
chest wall and thoracic organs two variable factors. The correctness of 
this interpretation has recently been further contirmed by the experiments 


of Moritz and Rohl 


Percussion is practised from above downwards, first in front, 
then at the back. In each intercostal space the median and 
lateral parts are to be compared with each other. For the per- 
cussion of the back the arms are to be crossed over each other, 
so as to draw the shoulder-blades as far as possible apart. It 
is important that the head be kept quite in the middle line, and 
that the musc'es of the thorax, especially the shoulder muscles, 
be completely relaxed; therefore the patient must assume an 
easy attitude and must not throw out the chest. Every part of 
the thorax is to be percussed, and the aville especially, if the 
result of percussion at the apices is doubtful. Behind, the inter- 
scapular region is especially to he examined; deticient resonance 
here indicates changes in the hilus, whieh are much more fre- 
quently met with in tuberculosis than was previously thought. 
In estimating the lower limits of the lung one pays attention to 
their powers of expansion on deep inspiration. This is the more 
important as a unilateral deficiency of expansion with a flattening 
of the note not uncommonly points to an affection of the pleura. 

The thickness of the overlying soft parts must be considered, 
so that percussion hehind must be rather firmer than in front. 
The best results are afforded by the lightest percussion that just 
wives a perceptible sound. — The pleximeter or finger must. be 
carefully kept parallel io the edge of the lung, especially in mark- 
ing out its lower border. For purposes of control and in doubtful 
cases the tactile percussion of Ebstein is useful, Usually the 
patent should only breathe gently, but if the results are unc eriain 
a deep inspiration will sometimes bring out the difference of note. 
If the note is only slightly changed in the upper part of both 
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Jungs, so that its estimation is difficult, then it is best to percuss 
upwards from the lower part of the lung with normal note to- 
wards the apex. The method of y. Strumpell can also be 
employed. 

As tubercular disease usually begins in the apex of the 
lung it is by the careful examination of this part that an early 
diagnosis is chiefly to be made, Percussion naturally fails to 
deiect very. slight: early changes; a distinct. diminution of the 
amount of air contained js required to produce a difference in 
note. From lowering of the tension the note often acquires a 
tympanitic character. In unilateral apical disease percussion of 
the clavicles will often determine the affected side. The tirst rib 
lies in close relationship to the lung apex, so that, according to 
Plesch, we may obtain the resonance of the whole extent of the 
apex by percussing over the manubrium vterni, a hand being laid 
on the other apex to exclude its Vibrations. It is often useful 
lo siand a patient against a door While percussing ; it will then 
be more easy to obtain apical dulness as the background is 
resonant (Goldscheider, Wenzel). With alteration of the note 
on both sides it may be very difficult to determine Which side is 
affected; auscultation here comes to our aid. In more advanced 
changes not only can the infiltration be detected, but also the 
contraction cf the lung by lowering of the apex; it is then that 
marking out the upper lung limit is of special value. 

Very good results accrue from mapping out Kronig’s band 
of resonance. The upper limit of the lung apex is not deter- 
mined, but the lateral borders of the apical resonance are pro- 
jected as a broad, vertical band above the shoulder girdle by the 
lightest’ percussion passing from within) outwards before and 
behind. While healthy Jung apices give the same clear note 
over equaliy broad areas, if there is even quite slight intiltration 
and retraction an easily measurable diminution of the resonant 
area will be detected. 

Goldscheider employs another method for Mapping out the 
upper limit of the lung. He rightly raises the objection that the 
real lung apices, especially their highest points, are not marked 
out atoall by Kronig’s method, that his band of resonance 
is only the projection of one and the same point of the apex in 
different: directions, and that the lateral limits are thoroughly 
unreliable, since not the apices, but the part of the lung under- 
Iving the third and fourth ribs is percussed tangentially. To b> 
able to mark out the absolute lung apices it is necessary to be 


quite clear 4! 


out their topographical anatomy, as shown in Gold- 
scheider’s diagram (fig. 3). 
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We see that in the supra-clavicular region there are three 


parts of the lung concerned, which are not of equal value for 


wg “ ’ ; 
\} Kronig's pc Ster_or area of 
= 
. resonance 


Vertebra prominens +.. 


Lower border of lung Lower border of lung 
on quiet respiration on deepest inspiration 


Kronig's anterior area of 
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Kronig’s anterior area of resonance 


resonance 


Kelative heart dul- 
ness 

Upper limit of relative Absolute heart dul 
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Lower edge cf lung 
+ on quiet respir- 
ation 


Lower edge of lung on 
{Niet respiration = ----- 


Wen -- Splenic dutness 
wer edge of fur 


; : Dalle x Lower edge of lung 

eepest inspiration on deepest in 
spiration 

» Traube’s semilunar space 


Absolute liver dulness -- 


Lower margin of — liver 
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Figs, 1 and 2 after Kronig, ‘* Deutsche Klinik,’ Bd. 11 
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anerture of the 
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vical portion, which projects from the 


nd is largely covered by the sterno- 


PULMONARY Tt BERCULOSIS 5! 


mastoid muscle; (2) the portion of the lung covered by the first 


rib; (3) a smaller part between the first and 
to the first intercostal space. The two la or comprise the sub- 
apical part of the lung. The highest point of the apex cor- 
responds to the neck of the first rib, marked behind by 
jection of the spinous process of the first dorsal vertebr:, 
fore, in front the apex of the lung « 
of supra-clavicular fossa; and, 


second rib, belonging 


"le pro- 

There- 
ceupies only the janer part 
behind, only a small median part 
of the supra-spinous fossa comes into relation \ ith the lung. This 
is of Importance as the whole cf ihe supra-clavieular and supra- 
spinous fossa are still identified with the lung apex. The actual 
margin of the lung apex may be detined by very light sagittal 


ul y 


Fig 3: 
Topography of the apex of the lung after Goldscheider. 
ofthe lung. Outline of the first tib and clavicle. On the left side the clavicular head of 


the sternomastoid muscle is removed, so that the scalenus, anticus js seen. The upper 
limit of the lung lies a little above the inner edge of the first rib behind. 


1.—Apical part. 2 and 3-—Sub-apical part. 


-Upper and mesial margins 


Percussion with the use of Goldscheider’s gl 


ass pencil or Plesch's 
finger movement. 


In the latter method the finger th 
on the second inter-phalangeal joint is bent 
the first inter-phalangeal joint, while th 
with the palmar surface parallel to the 
touching it. 


at is struck 
at right angles at 
e other fingers are held 
percussed area without 


Goldscheider now empi 


O¥S a special method of percussion, 
that is, one so light th 


ata scarcely perceptible sound is produced. 


fa 
i 
i 
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This mw hod of \ gentle perc ssion is quite on the orinciple 
of Weil, bur was ‘temmloyed by Ewald for the delineation 
the relat eart and liver dulness, aad is founded o he 

of Fechner for the appreei not differences of sensation 


\fter the \ ie of the wes of the lungs have been marked 


outoin front in ihe usual wos, percussion must then be made, 
with the patient in a sitting position, between the heads of the 
Slernomastoid uscle, comparing both sides from below up 
ward md estimating the height he upper margin of 1 
lung an ts distance from e upper borde f the elavicle. 
Percus f the mesio! border of the apex succeeds jhe best 

When the fe Is turned to the opposite side without putting 1 
sternomastoid muscle on the stretch. Afterwards the fiest rib 
IS peret d fr it r othe Most internal point that can 
be reached, also the clavicle in the neighbourhood of the sterne 
lavicular It is cuperfuous to percuss ¢ the exiernal 
eral edge « he ape fe uncover the first intercostal space 
clavicle the tlder must be draw up it back as 

b iV strong upward movement o e shoulde 
px : Cia i the highest points of che rps, 

and oft es the ist it results. 

Pers on of the lung apices behind with the lightest finger- 
to-tinger movement, the shoulder-blades heing drawn as far 
as possible outwards and forwards, shows that the senan 
begins close to the vertebral column at the level of the spinous 
process of the first thoracic vertebra. exa tly where Goldscheider 
localizes the hichest point of the lung. The inner edges of the 
lungs converge opposite the second thoracic ind from 
there nwards He close to the vertebral co!: CG idscheider 
consid the delineation of the outer margin of che lung apex 


to be equally valueless behind as in front. 

The question whether to give the preference to Krénig’s or 
Goldsche der’s methods may be answered as follows: the estima- 
tion of the position of the lung apices and of their inner margins 
bv Goldscheider’s method is doubtless very possible; but, on 
the other hand, the technique of Krénig’s method is simpler, and 
gives in practice sufficiently useful results. Both methods should 
be learnt and employed exceptionally doubtful cases, so that 
the results of one method may be controlled by the other; this 
will also demonstrate the fact that one is very easily deceived in 
estimating very slight differences of note. 

The snost fsequent sources of error jn percussion are in- 
equality. f the osseous framework, Slight scoliosis, and \ 


farvinge 


thickness of the shoulder muscles. Therefore jost attention for 


‘enema ada i 


Uiag nosis vine ference ne if ey are 
iccomparied by oby i on e affes 1 sie mus 

irthes be remen:ber: we position of apes ndicas 
live of a costraection + the fore alse « healer On 
th roune Ss We cons: He CoOMparalive per ly 
apice irine deep insp required in bilate 

he note; the anatomical ch Ss 
the affected side jn spite he dee i tiv nd th cCnenes 
in the eis therefore brought out mo harp 

The :nitia! sj ening of ihe ne s Vit che in 
CI ny lon of the lung tissue > dulne which may 
be slight re-ative, or it ense a hssolute. The nly 
indicate the underlying tiss or Ie One 
must always. ace he localiza think oft ‘nee 
of enlarge: inds, mediastinal ours, plet th ing, &e., 
and see rmeans of differ hagnes:s, 

Wi dvancing in nm ie dulness increases in intensity 
and tent. From the nature th seaqse i obvious that 
these clanges are not recular! prowressive, but mav be altered 
mnomany wavs by reeab orption or des active changes, by the 


development: of specific or non-specific pneumonic patches, by 
pleural complications and by emphysema. 

In consequence «f the dimi shed tension of the lung tissues 
the dull percussion not may become tympanitic. This tympani- 
te note is heard especially over cavities, over incomplete pneu- 
mene infiltration and above large pleuritic effusions. 

Phe percussion note is affected in various characteristic ways 
by cavity formation. It is very frequently tympanitic or dull 
tympanitic, and presents different kinds of changes in the note 
of whieh the following are the most important. Commonest is 
Wintrichs's sign, when the IyMpanitic note is higher with the 
mouth open and lower with the mouth closed. The respiratory 
change of Friedreich consists of the iympanitic note becoming 
higher with a deep inspiration, and even disappearing from the 
respiratory tension on the cavity walls. Gernardt’s sign depends 
on the fact that alteration of the position of the fluid contents of 
the cavity changes the pitch of the tympanitic note, so that the 
note usually becomes higher if the patient assumes an erect posi- 
ton. Over smooth-walled cavities of regular shape and sufficient 
size the percussion note has a metallic sound. Over cavities 
communicating with an open bronchus by a narrow opening, 
especially apical cavities, a cracked-pot. or coin-clinkine sound 
may be heard. 


Percussion also gives information as to the enlargement or 


ci Se 
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displacements of Neighbouring organs, especially of the heart. 
With contraction of the lung the heart is often dragged to the 
affected side. But also with the heart in its normal position the 
absolute heart dulness may be displaced towards the affected side, 
Whilst it is equally diminished on the sound side from emphyse- 
matous changes in the unaffected lung compensating for the 
shrinking (Turban). Even in moderate shrinking of the right 
apex a displacement of the absolute heart dulness to the right, 
with or without a displacement of the heart itself, is, according 
to Turban, of such regular occurrence that he considers it a 
typical leading feature of long-standing, right-sided, apical 
disease. This condition must not be considered as a broadening 
of the heart's dulness to the right. The true outline of the heart 
can only be ascertained by the lightest percussion or by Ebstein's 
tactile percussion. 

, For the purpose | of avoiding  extrane- 
Auscultation. ous sounds, the position of the patient 
during auscultation must be the same as that) mentioned 
mothe section on percussion. Likewise, cach spot of 
the thorax is te be examined, the axle. the anterior 
inner margins of the lunes and the lingula not being 
omitted; for the initial processes may develop in an 
atypical place. Auscultation with the unaided ear is) only 
suitable for the examination of gross lesions over large surfaces; 
for the recognition of finer signs over small deposits a stethoscope 
is required. The m.ierial and form of this is not indifferent; a 
wooden one with a large earpiece and small chest-piece is the 
best. Hf the examination room is not sufficiently shut off from 
disturbing outside noises the non-ausculting ear may be closed 
Ina convenient way, or one May accustom oneself to a binaural 
Stethoscope in one of its forms with india-rubber connections, 
But with all such instruments one must first learn to eliminate 
extraneous scunds. 

For auscultation the patient must breathe quietly and some- 
What deeply through the nose, so that the lungs are uniformly 
expanded (Turban). En mouth breathing the expiration especially 
acquires rather an accentuated character, whieh must be allowed 
for dif nasal obstruction compels its use; the weakened Inspiration 
an l prolonged expiration being then deceptive. The stethoscope 
is placed several times in’ each mtercostal space, in) front and 
behind, according to the size of the chest. Both sides are to be 


compared at corresponding places, and, of « ourse, both sides may 
be diseased, 


On auscaltation we must observe the quality. and strength 


SN eres 


PULMONARY TUBERCULOSIS 


oy 
an 


of the respiratory sounds, and the relation between the inspira- 
tory and expiratory sounds in regard to nature and duration. 
Of particular importance, as often the first symptom of com- 
mencing apical mischief, is a not clear or hoarse vesicular sound, 
which often has a vibratory character. Its production depends 
on a sott swelling of the finer air passages (Dettweiler), on small 
isolated rhonchi, not vet accompanied by secretion, in the 
bronchioles (Sahli), or on the air in consequence of the existence 


of small airless nodules entering the alveoli by fits and. starts 
(Turban), 


From the pathological harsh breathing we must separate the phvsio- 
logical breathing accompanied with a sort of humming sound, which is often 
heard as an unbroken) sound during inspiration and. the gkreater part. of 
expiration, becoming louder with Inspiration and dying down with eNXpira- 
tion, With Waller, we hold these to be muscle sounds, especially due to 
the contraction of the Mspiratory muscles. Tt is not, however, correct. to 
ascribe, like Waller, well-marked harsh breathing to the same 
cause and to give it the same pathological meaning. 


muscular 

Cog-wheel breathing is to be explained in the same Way as 
harsh breathing, which, according to Turban's supposition, 
is due to quite large lung areas of defective function in. the 
neighbourhood of intiltrations; but it is not to be confused with 
the systolic cog-wheel breathing caused by the svstole of the 
heart and which is not pathological. Cog-wheel breathing is 
usually accompanied by exaggerated vesicular breathing, and 
is in favour of tuberculosis, especially if itis limited to one apex. 
omay also, with diffuse bronchitis, be a sign of local catarrh, 
but much more often it is the result of exaggerated respiration 
hear contracting processes or in the neighbourhood of small 
nodules, and easily assumes a harsh character. Weak vesicular 
breathing, like harsh breathing, is a sign ef early mischief, and 
they are often met together. Weak breathing over the whole 
of one side may also be the result of extensive pleural adhesions 
or of compression. or partial blocking of a main bronehus. In 
mere advanced changes it disappears. 


With advancing infiltration the breathing becomes more 
bronchial, As transitional forms Dettweiler recognizes the 
vesiculo-bronchial breathing, when the vesicular character pre- 
dominates, and the broncho-vesicular when the bronehial charac. 
ler is more marked. Both forms may also be harsh or weak. 

We agree with Turban that minute + ab-divisions of indefinite 
Death sounds at the most are only for the convenience of ex- 
pression and are best excluded from the nomenclature. — If the 
character of the breath sounds is in fact indefinite, then it is 
mtertered with or masked by other sounds. 
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The respiratory alterations which have hitherto been 
described affect both inspiration and expiration. In the early 
alterations of the inspiratory sounds expiration is frequently still 
unchanged, but gradually it becomes affected, but it, as a rule, 
becomes markedly bronchial later than inspiration. As soon 
as the infiltration has become established in the apex it is louder, 
rougher and more bronchial in character. Prolongation of the 
expiration is characteristic, and appears with supervention of 
contraction, and particularly in the presence of emphysema. In 
tuberculosis of the upper part of the lung, if heard over the lower 
healthy portion, or over the other lung, it indicates emphysema. 

A very important practical point is that expiration may be 
louder, sharper and = more prolonged over the right apex, 
especially behind, without the lung being affected. This physio- 
logical difference from the left. side is found approximately ina 
third of healthy people, and is due to the larger size and straighter 
course of the right upper bronchus. 

The intensity and extent of the bronchial breathing — is 
regulated by the density and size of the infiltration, but it is not 
usually so widely diffused as in a genuine pneumonia. I°xpira- 
tion is sometimes more intensely bronchial than inspiration, Also 
condensation. or compression, as above a pleural effusion, may 
produce bronchial breathing. Cavities are also a most common 
cause of bronchial breathing, if they communicate with a 
bronchus. Over a cavity the bronchial breathing often takes 
an amphoric character. Amphoric breathing in conjunction with 
Wintrich'’s or Gerhardt's Percussion signs is the surest indication 
of a cavity, especially if it has a metallic quality. The conditions 
for the production of this Phenomenon are the same as for the 
metallic percussion sound : the cavity must be of regular shape, 
smooth-walled and comparatively large. Sudden change during 
Mspiravion from vesicular to bronchial character, or metamor- 
phosed breathing, also indicates a cavity. 

One cf the most important signs of lung tuberculosis is 
rales, which, not only by themselves in early cases, mayo make 
the diagnosis certain, but in the majority of cases give the mos! 
trustworthy indication of the extension of the disease. Tt must 
be emphasized, of course, that the affection of the ling may 
last'a long time free from catarrh, solely in the form of ehroni 
infiltration, which alone can be shown by alteration of the breath 
sounds and the resulis of percussion. Rales depend on the pre- 
sence of secretion in the air tubes. They are the more numerous 
the thinner and more abundant the secretion; their size and loud- 
ness depend on the size of the space in which they are produced. 
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According to number the rales may be designated occasional, 
scanty, fairly numerous or numerous ; according to size as crepita- 
lions, fine, medium, or coarse rales; according to character as 
consonant, tinkling, or metallic. A division between dry and 
moist rales is not to be recommended, but it is better to reckon as 
thonchi, and not as true rales, those assuming a thick or dry 
character, and to speak of crackling, rattling, creaking, whistling, 
humming, or sonorous rhonchi. Buttersack considers the dry 
crackling rales and rhonchi to be due to unequal elasticity and 
abnormal tension in consequence of morbid changes in the paren- 
chyma of the lung. 

All the morbid sounds that have been mentioned appear 
in the various stages of tuberculosis, often combined in many 
different ways. Those sounds Which are distinguished by their 
position, localization and duration, are particularly valuable for 
the diagnosis of tuberculosis, especially if other manifest clinical 
symptoms are absent. Of the greatest value for diagnosis and 
prognosis is the fact that these catarrhal sounds, even in pro- 
gressive disease, are often first made perceptible by cough, while 
they cannot be heard in the least even on deep breathing. There- 
fore each portion of the lung must be examined during quiet 
respiration, and also during deeper breathing after a cough, 
Whoever omits that shows a want of care, We meet many 
cases in which even numerous rales can only be detected after 
the patient has coughed some four or SIX Limes, One after another, 
Without inspiring between, like the cough of whooping cough, 
and then takes a deep breath. We like to employ this manoeuvre 
inevery case in which catarrh is absent, but only after percussion 
has heen performed and the character of the respiratory sounds 
noticed, 

Noises which may be confused with rales can be produced 
by hairs, by very drv skin, or by insecure placing of the stetho- 
scope. Also the muscles and tendons of the head and shoulder- 
girdle give rise to sounds if the patient is in an unsuitable 
position, “The shoulder noises, which are produced by friction 
between the shoulder-blade and thorax, and mav be of a crackling, 
creaking, or rubbing character, are, according to Turban, re- 
moved usually by repeated rotation. of the outstretched arm, 
Other extraneous sounds are produced by swallowing movements 
of the patient, for which one must be on the look-out. Ascending 
sounds from the wesophagus, and similar noises caused by move- 
ments ot the stomach and intestines, are more easily dis- 
criminated, 


\ sharp distinction between pleuritic and pulmonary sounds 
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is often very difficult or quite impossible. The following are 
some points of difference: The pleural rub is audible during the 
whole of inspiration and also during expiration, it is most easily 
heard at the height of Inspiration, it is not altered by cough, it 
Is increased by pressure with the stethoscope, it sounds nearer 
to the ear than the finer rales; but all these aids frequently fail, 
so that a more prolonged observation is required for a correct 
decision, 

For quickly recording the results of percussion and ausculta- 
tion, so that at anv time they can be reeognized in a moment, 
physicians have for many years employed schematic outlines of 
the chest, on which each separate departure from ihe normal 
may be noted by means of special graphic signs. In the method 
of employing these signs there is, as vel, no agreement; the 
attempt to come to an international arrangement on the graphic 
recording of lung sounds will certainly not succeed. Neverthe- 
less, the proposals of Nahm and Pischinger contain the essential 
parts of many different ideas. We therefore give here the graphic 
signs, and, as an example, also a schematic representation of the 
results of percussion and ausculiation. 

Auscultation will be completed by the examination of the 
whispering voice, the chonges of which are chiefly associated with 
bronchial breathing. Particularly it may give information of 
small infiltrations quite in good time, when there Is suTl doubt 
about the presence of bronchial breathing, and especially if the 
pauient is breathing badly on account of pain (Sahli). Pectoriloquy 
and wgophony are sometimes heard also over infiltrations. Both 
phenomena are really forms of exaggerated bronchophony, 

Lastly, mention must be made of the tpparently little-noticed 
subclavian murmur, a systolic blowing sound over the subclavian 


irtery, more often heard above than below the Clavicle sit 


may 
De 


present during both phases. of respirauion or partly in’ ine 
spiration, partly in expiration. When it is only just audible 


it 


may be increased by forcible inspiration, more rarely by deep 
expiration; sometimes by this means it is first. brought into 


4 


observation at the height of one or other movement. These 


aets prove that it is a stenosis murmur. I Is produced by 
adhesion of both pleural surfaces to each other and 


Ht to 
the wall of the subclavian arterv. Whether it may alse rarely 
occur i health, as has heen asserted, is difficult. to say In any 
is most trequently found with apieal tuberculosis, Vs 
the result of our prolonged observations we consider ourselves 
fustihed in holding unilateral subelavian murmurs 
tuberculosis, 


as indicative of 
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It the results of percussion and auscultation are opposed to each other 


it may be asked which of the two fundamental methods is of ne value for 
the diagnosis of carly disease We hold such a question to be idle for the 
following reasons : Pereussion informs us of the density of the tissues, and 
with the necessary practice allows quite the smallest de parture from normal 
to be recopmized It can also detect a nodule of disease at a time when 
auscultation still gives no information Therefore vo Romberg pives so 
much weight to the percussion ults in detecting focal reaction after 
ot Chia Mastye ubereulin Injection, When ausculta ory MT ire ib-ent Phe 
ditheulty only is that pereussion in many ease te put it shortly, reveals 
too much; for example, healed mischief or non-specific processes \lso 
spinal curvature, asvinmetrical development of the thorax. abnormal position 
of the cliviele and the netghbouring be, path wieal thickening of the 
overiving tissue, swollen Ivmphatie nds in th ! favreular fossa, &e., 
m affect the percussion results ina misleads ne wuscultation 
Ciear> Up thre juestion 

( the other hand, alteration f the breath sound nd fin tarrhal 

Vv with certainty indicate tuberculosis, whirbe peret on dea ne 

quite he lurch « ” KAN Incebvtaisa re H cond n, th 
is th ach cthod must be edt myptete e oth ) noth west 
pu fe resudt trom: physical diigness 


Ill. Bacteriological Diagnosis. 


Phe finding of tubercle baedli in the sputum) affords the 


rest evidence of the existence of pulmonary tuberetlosis. On 
the other hand, pauents with undoubted phthicis may, OWING to 
sepuic complications, expectorale large quantities of sputum, in 
Which, in spite of earefal examination, tubercle bacilll cannot be 
found. This means that ihe quantiiv, colour and character of 
me sputum atford mo mdicauoen of the presence of tubercle 
bacilli, even aif comes froma luag which, en clinical grounds, 


s doubtless tubercu ar. 
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Technique of samyply, reitably and cleanty irried out in 
Sputum 


’ tl following wr Phe patient must le 
Examination. a ; : ee 
TUCLEd LO EXpes t some of ¢ real 
sputton, without troublesome ad sture of m from ite a i 
or nose, mio a clean olass ves ey eve examination 
must precede the mic pie search. By this means it is seen 
it it Has. 7 ond, } at r bloody charaete foawtois thir 
Tenacrotus, eLacr ve - " or wa ‘ OCH 
the separate masse re eed, its smell is ved, ane 
whether onlarns eat particles, baeterial Nenis, of 
blood-colouring Mailer, wranutes ¢ sue fragments. 
The examination tilde take place soon as possible 
on standing long the staining ; perues of many af the tuberele 
bacilli suffer, and, fram the destructien of the leucoevies e 
haracteristic ¢ nection hetween th emoand the b hh is ethace 
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The material to be examined should be taken from the thickest, 
Most cellular part; the small, firm granules, which usually come 
from a cavity, should be sought for. To aid the search it is 
useful to spread the sputum on a black dish or on a glass slide 
ona black background. ‘The chosen particles are picked up 
with sterilized platinum needles from about ten different parts 
of the sputum and spread in the thinnest and most uniform laver 
possible on a slide. 
=e, As soon as the Preparation is quite dry it 
Staining ee 
is passed slowly through the flame three 
Methods. times, with the sputum side upwards, in 
order to fix it, and is then stained in the following way by 
Ziehl-Neelson's or Gabbet’s methods : 


(1) Ziehl-Neelson. Stain for two minutes tn hot (ti! bubbles form), o1 
better for twenty-four hours in cold, carbol-fus hain’ (fuchsin 1. absolute 
aleohol 16, liquefied carbolic wold 5 dissolve, then dilute with distilled 
Water too); decolorize for tive seconds in 265 per cent. sulphuric acid) or 
30 per cent. nitrie acid: wash in be per cent. aleohel until the preparation 
is colourless (if necessary, repetition of the decolorizing and Washing); 
counter-stain with methylene-blue (1 part stturated aleoholie solution at 
methylene-blue, 4 parts water): Wash ino water 

(2) Gabbet.- Stain in carbol-fuchsin as above, decolorize and counter 
stain at the same time for one to two minutes in Gabbet’s solution Gnethy- 
lene-blue 2, 25 per cent sulphuric acid too) 


These two processes have kept their place ull to-day as 
the customary and best methods, in spite of many new moditica- 
tions. Tf the results of the examination are not satisfactory, it 
must not he forgotten that staining for twenty-four hours in the 
cold gives better results than the hot method, a fact whieh m iN 
be of decisive Importance in the discovery of scanty bach with 
bad staining: properties. 

The number of the bacilli can be recorded 
Most convemtently by Gattky's scale, whieh 
gives the average number found in a held. 


Estimation of 
the Number 


of Bacilli. ; 
For practical purposes they Mav well enough 


be classified as scanty, fairly numerous and Very numerous. Ef the 
bacilli are very few an examination of the sputum of two or 
three successive mornings will generally be successful. If the 
expectoration is) very seanty it may be collected in’ a well- 
stoppered class bottle containing a little carbolic lotion, the 
patient using this for several days, 


jar ee In spite of these precautions, the discovery 


Method. 


of seanty bacilli in very abundant sputum, 
such as is produced by a secondary septic 
infection, may be very difficult. For suc h cases several methods 
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have Leen suggested; the sputum may be made homogeneous, 
may be rendered less copiaus, may be divided by sedimentation 
or centrifugalization. These methods are both complicated and 
lengthy, so that for practical purposes they hardly come into 
consideration, All the more important therefore is the antiformin 
method which Uhlenhuth has lately introduced into. practice. 
It marks a great advance in the practice of sputum examination, 
and according to the observations of many, including ourselves, 
gives better and quicker results, 

Commercial antiformin, a happy combination of lig. sod. 
hypochlor. and caustic potash, has the property of dissolving 
all bacilli with the exception cf the acid-fast organisms (timothy- 
grass, butter, leprosy and smegma bacilli), which owe their 
resistance to their fatty envelope. At the same lume, owing to 
the addition of antiformin, even the thickest sputum is dissolved 
into a state of almost uniform fluidity in several hours (at the 
longest twenty-four) at the ordinary room temperature, and, as 
a rule, forms a sediment easily. By the addition of spirit, which 
lowers the specific gravity of the mixture, or especially by centri- 
fugalizing, the sedimentation will be naturally hastened. The 
sediment is then washed with distilled water to remove the 
strong alkalinity and to facilitate its fixation. The adhesion of 
the sputum to the slide may also be increased by the addition 
of a little fresh sputum of the same sample, or of a little white 
of egg or glycerine albumin. 

After trial of all the known modifications we have had the 
best results from the method worked out by Schulte under 
Uhlenhuth’s direction in the Imperial Health Office. 


One part of sputum and two parts of 50 per cent. antiformin are mixed 
in-an Erlmeyer’s flask, shaken up and allowed to stand till the sputum is 
completely broken up (ten to thirty minutes), Three parts of rectified spirits 
are then added, and the mixture is shaken and centrift ‘alized for half to 
one minute. The lowest part is spread over a slide, the dried preparation 
fixed above a flame and stained by Zichl-Neelson or Gabbet's method. If 


the bacilli are present in the sputum at all they will be found with tolerable 
certainty 


Lorenz finds a greater number of tubercle bacilli if the mixture of anti- 
formin and sputum is boiled to more complete homogeneity, 


Sull more exact, but more complicated, is the Ellermann- 
Erlandsen’s modification of the antiformin method by incubation. 


One part of sputum is mixed in a graduated centrifuge tube with a 
half part of 0.6 per cent. sodium) carbonate solution, and the mixture 
allowed to stand for twenty-four hours in an incubator at aye Go athe 
greater part of the upper fluid portion is drawn off, the bottom centri- 


fugalized, and the fluid again drawn off. Then to one part of the sediment 
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is added four parts of 0.25 per cent. caustic soda, and the mixture boiled 
with careful stirring. After cooling it is again centrifugalized and the 


sediment used for the microscopical preparation, 


L6ffler’s modification of the antiformin 


: 
pestis method retires a good centrifuge, and 

or eid makes possible the discovery of the bacilli 
Modification. ° 


in fifteen to twenty minutes. According 
to Loffler’s directions it is as follows :— 


\ measured quantity of sputum (5, 10 or 20 ¢.c.) is mixed in a flask 
of Jena glass with the same quantity of 50 per cent. antiformin and boiled 
A frothy and light brown solution is formed’ at onct: To to cic, of the 
solution is added 1.5 ¢.c, of a mixture of ten parts of chloroform and ninety 
parts of alcohol. After thorough shaking, best in a flask with a patent 
stopper, the fluid part is centrifugalized for fifteen minutes. There is then 
a layer of material centrifugalized out, and above it the chloroform. The 


uid part is drained off, and the whole of the other material is placed on 
the slide. After removal of the superfluous liquid with a filter yaper, and 
the addition of a drop of egy-albumen, preserved with 0.55 per cent, 


carbolic acid, the material is spread with a second slide. 


If a goed centrifuge is not obtainable the 


pata antiformin method can be combined wit! 
Ad ls the ligroin) modification of Lange and 
Modification. 


Nitsche. There is a great affinity between 
tubercle bacilli and hydro-carbons (ligroin), so that on careful 
shaking with some droos of hydro-carbon they are more fully 
separated and carried io the top, and found in great numbers 
at the junction of liquids. The anuformin-ligroin method, 
according to Schulte, is as follows :-— 


Ten c.c. of sputum and 20 ¢.c. of a 20 per cent. antiformin solution 
are shaken together from time to time till they form a homogeneous 
solution. 20 ¢.c, of water is added and shaken, and then 2 ¢.c. of ligroin, 
the mixture being thoroughly shaken till a thick emulsion results. It is 


placed in a water-bath at 60° C. till there is a clean separation: }-1 c.c. of 


methylated spirit carefully added drop by drop, and material removed to 
aslide with a platinum needle, and treated as before 


The combined antiformin-ligroin) method is considerably 
longer, but it gives, without a centrifuge, reliable results owing 
to accumulation of the bacilii at the junetion of both media. 

An evident drawback of the antiformin methods is that all 
the cellular elements, and also the leucocytes and elastic fibres, 
are completely dissolved, so that if one wishes to observe these 
the antiformin method cannot be employed. 

The position of the tubercle bacilli inside 
the leucocytes of the sputum has a certain 
value, which has not vet been sufficiently 


examined. It is generally a favourable prognostic $i 
g " prog 


Position of the 
Tubercle Bacilli. 
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especially observed in cases improving under the influence of 
tuberculin treatment. 
or . According to Teichmiiller the sputum con- 
osinophile ; ; re 
tains eosinophile cells for months before the 
Cells. bacilli appear, and with the appearance of 
the bacilli the cells diminish or disappear. With a favourable 
course of the disease there is an increase of these cells, with an 
unfavourable course a diminution, in which Teichmiiller sees the 
working of a defensive mechanism against the infective organ- 
isms. From our own observations we cannot endorse these 
results; we can recognize no ear connection between the eOsino- 
phile cells and the prognosis of tuberculosis. 
Elasti Elastic fibres in the expectoration indicate 
se = With certainty the presence of destructive 
Fibres. processes in the trachea, bronchi, or sub- 
stance of the lungs; Mostly they appear in consequence of 
tubercular necrosis of the parenchyma of the lungs, but are 
absent in stationary tuberculosis whei no. tissue destruction is 
going on. On the other hand elastic fibres may proceed from 
abscess of the lung or bronchiectasis, while in gangrene of the 
lung they are produced in quantities, but are seldom recognized 
in the sputum, as they are quickly destroyed by some substance 
soll unrecognized chemically (ferment 2). Elastic fibres are thus 
in no way pathognomonic of tuberculosis. They are quite 
bright, of double contour, and often bifurcated, frequently undu- 
lating or rolled together, crooked or curled at the ends; they often 
present an alveolar arrangement. 
Elastic fibres have great powers of resistance to alkalis, a 
fact which is useful for their detection, 


A suspicious particle of sputum is treated on a slide with smail 
drop of 10 per cent. caustic potash If the fibres are very scanty it is 
useful to make the sputun homogeneous and allow it to form a -ediment: 


the sputum is well shaken with 10 per cent. ciustic 


potash, perhaps also 
boiled, till the whole is homogeneous; it is then 


allowed to form: a sediment, 
or centrifugalized, and the sediment examined Confusion may be caused by 
particies of food, which might be mixed with the sputian, by cotton-woo! 
fibres (without double outline’, and by crystals of fatty acids 


(melted by 
heat) 


Pseudo 
Tubercle Bacilli. 


A confusion with true tubercle bacilli may 
be caused by pseudo tubercle bacillizas the 
smegma bacilli in secretion from the throat 
rom a furred tongue or coated teeth, and from the 
follicles of the tonsils sas pseudo tubercle bacilli of milk or butter; 
or from acid-fast: bacilli in gangrene of the lung 


and nose, or f 


id tibrinous 
bronchitis, which are vecasionally expectorated. The distinction 


i 
r 
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between true and pseudo bacilli in the sputum has thus a similar 
importance for the diagnosis of phthisis as the differential diag- 
nosis between smegma and tubercle bacilli has in uro-genital 
tuberculosis. But if the bacterial diagnosis is not divorced from 
the clinical examination this distinction will not be of great 
importance. The differential diagnosis may be made as fol- 
lows :— 

The sputum is shaken up with sterile culture broth and incubated for 
some time at a temperature of 30° C. If there is a continued distinct 
development of acid-fast bacilli they are pseudo tubercle bacilli, as true 
tubercle bacilli do not multiply under these conditions. 

This method is simpler and still more trustworthy than 
animal experiment, since pseudo tubercle bacilli in large numbers 
are also able to produce a disease with nodules resembling experi- 
mental tuberculosis. In contrast to the tubercle bacilli, however, 
they lose their peculiar staining properties in their fresh develop- 
ment, and so may further be distinguished. 

Gther Bacteria-in For the recognition of nearly ai! the other 
bacilli in the sputum a second preparation 
Stained with weaker carbol fuchs in (1 to 10 
aq. dest.) for a short time in the cold is serviceable. We need 
not consider here the further differentiation of bacteria which may 
he present in tubercular sputum, such as strepto-, staphylo- and 
diplo-cocci, Micrococcus tetragenus, catarrhalis, and influenza 
bacilli, For the recognition of the most common streptococcal 
forms Gram's method, with or without Weigert's modification, is 
of great service. 


Much’s 
Granula. 


the Sputum. 


For the interpretation of the Gram-positive 
forms great caution is required, since it has 
been shown by Much that there is a granu- 
lar form of the tubercular organism, which can only be made 
visible by a certain modification of Gram's method. 


The staining method (Gram IT) given by Much is as follows: The 
thinnest possible film is left for 24 to 48 hours in a solution of methylene 
violet (10 c.c. saturated alcoholic solution in 100 ¢.c. two per cent. carbolic 
acid solution) at 37° C., or the slide, covered with the solution, may be 
heated to boiling. After Washing, the slide is placed in iodine potassium 
iodide sol. two to three minutes, in five per cent. sulphuric acid one minute, 
M3 per cent. hydrochloric acid ten seconds, and lastly, one minute in 
acetone-alcohol (equal parts), and is then washed and dried. 

This method of staining brings out the bacilli in diferent forms, partly 
developing, party degenerating ; having lost their free fatty acid the bacilli 
no longer stain with Ziehl-Neelson, but only with Gram, 


Observations, which we also can confirm, show that. in 
Sputum preparations from tubercular patients, beside the Ziehl- 
Neelson staining bacilli there are as a rule to be found Much's 
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granules in rod form, staining by Gram IL method. The rarer 
isolated) granules are to be received with greater reserve. 


They may be recognized by their rod form from the other cocci, 
nucleoli, and dirt particles. A certain alterna .on between the 
two forms of tubercle bacilli has been observed, in so far as, with 
the diminution of the acid-fast bacilli, the number of vranules 
increase proportionally, a change which we have not been able 
to observe. On the other hand, our systematic observations have 
shown that in the sputum of clinically manifest tuberculosis in 
which even with the . \tiformin method Zieh!-Neelson staining 
bacilli cannot be found, Much's granules isolated, or in rod form, 
may be observed in fewer or greater numbers. The practical 
interest lies in the great importance of employing the above- 
me>doned staining method for granules if the examination of the 
sputum is negative. Whether Much's granules are to be con: 
sidered as a breaking-down form of the tubercle bacillus, or as its 
true resting form, or as a relatively weakened variety of the 
organism, we cannot vet decide. 

In all probability they are not any special form of tubercle bacilli, 
but the chemically-resisting constituents of the normal bacillary bodies, 
Whose nature is not sufficiently known. Liebermeister considers them 
identical with the Bakes-Ernst corpuscles, which are seen in. different 
bacteria; according to him they have nothing to do with Spengler’s bodies 
and are not s; ores, since spore-forming bacteria are found with them. 
French amthors, especially Roger and Lévy- 
Valensi, have stated, not as a new fact, 
that tubercular sputum contains albumen 


Albumin Reaction 
of the 


Sputum. constantly, and that its presence has value 


for diagnosis even in early cases, still doubtful clinically. The 
albumin reaction is likewise positive according to many observa- 
tions, but not with the same regularity, in non-tubercular inflam- 
matory affections of the lung, as pneumonia, pleurisy, bronchi- 
ectasis, gangrene, infarct and a@dema of the lunge; more seldom 
in the different: forms of passive congestion; never, how- 
ever, in simple and chronic bronchitis, or in emphysema. The 
value of the reaction lies in this: that a negative result in doubt- 
ful cases, with great probability, is against the existence of an 
active tuberculosis, while a positive result is only of importance 
if the above-mentioned non-tubercular diseases can be excluded. 

Biernacki, whose observations are in accord with what has been stated, 
has also systematically estimated the amount of albumin present quanti- 
tatively, and has found in active tuberculosis about. two per thousand. 
Schmey also recognizes the value of the reaction, and thinks it valuable, 
especially for early diagnosis. In connection with the orthostatic albu- 
minuria cf phthisis described by Ltidke and Sturm, we may conclude that 
the albumin is derived from the bronchial and alveolar vessels in conse- 


quence of a toxie irritation fram an 
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We have examined the reaction in a large series of tubercular cases, 
usually of the open variety, and have throughout found it positive; in 
several cases of acute or protracted bronchitis the result: was negative, or 


there was only a very slight turbidity. We agree with Prorok that the 
amount of albumin in the tubercular sputum has no connection with the 
stage of disease or the amount of pus in the sputum. The yalue of the 
reaction for early diagnosis appears to us not sutticiently proved: and we 


do not esteem it highly for this purpose, as really early cases provide no 
sputum. 
The albumin reaction js obtained in this way: fresh sputum, as free as 


possible from saliva, is thoroughly mixed with an equal quantity of water, 
and several drops of acetic acid added, the mucu-. thus Precipitated being 
filtered off; this process is repeated till no more mucus comes down. The 
clear filtrate is then examined tor albu. by one of the methods employed 
in urine analysis, and for quantitative purposes bsbach’s tube may be 
employed. 

It not infrequently happens, especially in 
women, that it is necessary to stimulate the 
production of sputum, so that it may be 
examined and tubercle bacilli sought for. ‘The simplest method is 
the application of a cotton-wool jacket at night, followed by a 
cold friction in the morning on removal of the packing; che 
stimulus may procure the expectoration of the scarty secretion 
produced under the influence of the warmth. In similar way 
inhalation with saline solutions, the internal » of alkaline 
mineral water, or of potassium iodide may have some effect. The 
diagnostic tuberculin injection may sometimes produce, during 
the reaction, sputum comaining bacilli. 

In those cases in which there is a suspicion that the sputum 
is swallowed, or when the patient has been observed to swallow 
it unconsciously, and this again occurs mo.e often in wom n than 
men, the bacilli may be sought for in the expelled stomach con- 
tents or in the fieces; the latter examination being much facili- 
tated by Uhlenhuth’s method. 


Stimulating the 
Expectoration. 


; With zegard to the prognostic value of 
Prognostic Value bacilli in the it may be said in 
general that witu advancing disease not 
only is the percentage of bacilli, but also 
their total number, large. This point has no value in practice, 
sincé sometimes in initial tuberculosis the bacilli are found in 
large numbers, while in rare cases of advanced phthisis they may 
be altogether absent. 


a pe 
Tubercle Bacilli. 


It is agreed that the discovery of tubercle 
hacilli in the sputum is the surest Sign of 
the existence of pulmonary tuberculos's: 
but it gives no indication of the form, the 
progress, and the prospects of nealing of the disease. For the 
eariy diagnosis of phthisis the bacteriological examination is of 


Diagnostic Value 
of 
Tubercle Bacilli. 
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very small value, as only about a tenth of all really lirst-stave 
cases produce sputum containing bacilli. It is therefore a sad 
contession of want of skill to allow the diagnosis of tuberculosis 
to depend upon the bacteriological examination, or to wait for 
the appearance of bacilli in the expectoration ; the most favourable 
time for treatment will be lest, for the successful management of 
phthisis stands or falls with early diagnosis. 

Animal experiment is the sovereign method 
of proving the existence of tuberculosis, 
when the discovery of bacilli in’ stained 
preparations from the sputum, exudate, blood, or urine fails. 
The most suitable method is the intraperitoneal inoculation of 
susceptible animals, especially guinea-pigs.* 


Animal 
Inoculations. 


Wiralvfi found in eight to fourteen days after the infection 
- S Ps 
the retro-jugular glands to be enlarged, caseating, and containing 


bacilli, at a time when tubercular changes could not be recog- 
nized in the other glands or in the organs. 
Bloch’s Gland The usual intraperitoneal or subcutaneous 
: inoculation has the drawback that it 
Crushing Method. entails a delay of four to six weeks, and 
even after this time the changes may he so slight that they can 
only be shown with certainty by a microscopical examination. 
A shortening cf this period may he obtained by Bloch’s method 
of crushing the glands of the groin after inoculation in’ the 
inguinal region. 
Bloch has lately improved the method by treating the material to be 
examined with weak antiformin, the other bacilli are thus destroved and 
the prebability of sepsis diminished. After nine to eleven days the crushed 


glands are extirpated, treated by the antiformin method, and examined for 
bacilli 


Oppenheimer practises the — inoculation 
into the liver, with the idea that this organ 
offers a good developing ground for the 
bacilli, and is a piace where the tubercular nodules can be recog- 
nized at an early stage of development. Up till now he has only 
emploved this method for examination of the urine; every case 
ef tubercular urine was positive, every control experiment with 
non-tubercular material negative. Further controls have shown 
that pseudo-tuberculosis or 


Intra-Hepatic 
Inoculation. 


cocevdiosis vives rise to no changes 
which can he confused with tuberculosis. 
According to cur cbservations the intraperitoneal injection 
gives by far the most certain results, though it takes rather 
* The technique of the animal experiments has been omitted, since in 


England they can only be performed in licensed lahoratories. 
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longer. At all events the older method should always be com- 
bined with Bloch’s or Oppenheimer’s methods as a control. 

Lately Jacoby and Mever have attempted to hasten the preol 
of tuberculcsis in animal eNperiments by means of the increased 
sensiliveness to tuberculin, J hey obtained in So per cent. of the 
eases a@ positive result by the following method: ‘Tf one intro- 
duces a suflicient number of tubercle baci, for cxample in 
infected sputum, into the peritoneal cavity of a guinea-pig, and 
after about fourteen davs gives the animal a subcutaneous injec- 
tion of 6.5 c.e. of tuberculin, it will die in several hours with an 
extremely low body temperature.” 

The authors employ these methods as a control combined 
with Blech'’s ¢land crushing, and) pay special attention. to 
Kiralvti’s sign of enlarged retro-jugular elands. 


IV. Diagnosis by Means of Tuberculin. 


Tuberculin is the most exact and finest reagent for proving 
the existence of a tubercular deposit in the living organism. 
There are three methods chiefly to be considered, the cutaneous, 
the conjunctival, and the subcutaneous tuberculin tests; all three 
ean be carried cut with Kech’s old tuberculin. 

The cutaneous tuberculin test of y. Pirquet 


Cutaneous oe 
depends on the super-sensitiveness of the 


Tuberculin Test. ski oof a tubercular person to small 


amount of inceulated tuberculin. The tuberculin and ine anti- 
hodies, which are the products of reaction against the ex ing 
infection of the body, combine together and produce a reaction 
at the point of inoculation after twenty-four to forty-eight hours 
in the form of an inoculation papule of a specific tubercular 
pature. If the organism is still free from tubercular infection 
n€re are no antibodies, and therefore the conditions of reaction 
fail, and no papule forms. 

‘The cutaneous test is done by placing drops of 25 per cent., 
or in adults of pure, tuberculin some four inches apart on the 
inner side of the forearm on two spots previously cleaned with 
ether. The skin underlying the drops, and also previously at a 
spot between as a control, is perforated with av. Pirquet’s borer, 
which makes a uniform, round, superficial hole in the skin. 
After inoculation the tuberculin is left for several minutes on 
the superficial abrasion; a bandage is not necessary afterwards. 

A negative result of the cutaneous test is i general indica- 
tive of freedom from tuberculosis; if the skin does not react the 
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person may be considered free fram tubercle in the anatomical 


sense with the greatest probability. | A positive skin’ reaction 
shows that the bedy has at some time and in some way been 
infected with tubercle bacilli: thus a reaction may be obtained 


both with manifest tubercular patients and also with people who 
clinically are not tubercular, that is with those Who are apparently 
sound, but have somewhere in the body a healed and therefore 
quite unimportant tubercular nodule. This excessive delicacy of 
the culaneous reaction js_ its great drawback, which almost 
entirely negatives its importance in adults, since of them go per 
cent. or more carry such obsolete tubercular deposits, which 
have no importance for the Physician. The cutaneous reaction, 
however, is of great value in children, and the more so the 
younger the child is. 

Therefore in adults only the negative result has a diagnostic 
value, as icexcludes the existence of tuberculosis. The ¢ ulaneous 
test is absolutely harmless and has no contra-indication, It has 
ne prognostic value.’ 

Of the various modifications of the cutan- 
furs test mention need only be made of 
Moro's percutaneous test, which is done by 


Pe, cutaneous 
Tuberculin Test. 


rubbing in a piece of 50 per cent. tuberculin ointment of the size 
of a pea with moaderate Pressure for ore minute into an area of 
skin of about ro square inches. Ina positive reaction red points, 
or confluent red spots, or even small papules appear in twenty- 
four to forty-eight hours. The percutaneous method is consider- 
ably inferior to the cutaneous in certainty, 

The conjunctival tuberculin test, also 
known as the ophéhalmie revetion (Gale 
mette) and the conjunctival rea. on (AVolff- 
Kisner), is similarly a local tissue reaction, due to the fact that 


t 


Conjunctival 
Tuberculin Test. 


the conjunctival tissues of tubercular persons are specially sensi- 
tive to tuberculin. Just as the cutaneous reaction shows the 
supersensitiveness of the skin, so this shows the conjunctiva pos- 
sesses the same property, which it shares with all the other 
mucous membranes of the body ; it cannot therefore be considered 
as an actual discovery, 

It is performed by placing in the conjunctival sac of one 
eve a drop of freshly prepared 1 per cent. tuberculin solution, 
and if the result is negative two days later a drop of 4 per cent. 

* Attempts have been made to overcome the excessive 


cutaneous reaction by using diluted tuberculin. 
have devised a method in which a 


delicacy of the 
Ellermann and Erlandsen 
eries of four dilutions are used, the 
resulting: papules being accurately measured; it has been tully described 
by Morland (Lancet, 4045, Pp. OSS) : 
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solution in the other eye, the conjunctiva being brought well in 
contact with the fluid. ft is reeommended to do ihe test in the 
afternoon and the control on the next morning, and if there is a 
negative result that it should be again inspected after a further 
twenty-four hours. 

The positive reaction consists of a more or less well marked 
redness of the carunele and of the semilunar fold, whieh may 
spread to the palpebral and scleral conjunctiva, and in a severe 
reaction cause chemosis of the whole sac With fibrinous and puru- 
lent secretion, Injurious results to the body generally are not 
met with. Subjective local signs, such as photophobia, irritation, 
lachrymation, and a feeling as of a foreign body as a rule only 
oceur with strong reactions. On the other hand there are numerous 
detinite published observations of serious and lasting local dis- 
turbance of the eye, even of permanent injury io the organ, almost 
entirely destroving the sight, which cannot be explained by a 
defective technique or the use of an unsuitable preparation, but 
must be laid to the charge of the conjunctival reaction itself 
solely. In consequence of these facts the use of a conjunctival 
lest cannot be recommended as a routine to the careful practi- 
tioner, all the more as he has constantly hanging over his head 
a sword of Damocles in the form of legal damages. 

Absolute contra-indications are all diseases of the eve of any 
nature or any age, even quite quiescent affections; also old age, 
serofula, and infancy. 

Not only is the conjunctival reaction distinctly dangerous, 
but it is alse markedly uncertain and unreliable. The positive 
reaction generally only indicates that there is a tubercular focus 
in the body, it is silent as to its site, its activity, or its Inactivity ; 
“nd a negative result does not prove the absence of tuberculosis. 
So that a positive reaction is given by cases not tubercular clini- 
cally, such as inactive healed cases : and further, a positive 
reaction has been observed in cases proved free from tuberculr sis 
by post-morlem examination, especially in patients suffering from 
articular rheumatism, enteric fever, pneumonia, and cancer, 

For prognosis the conjunctival reaction is of practically no 
value, as Calmette himself admits: it is only regarded favourably 
in respect to the prognosis of phthisis by Wolff-Eisner, in spite 
of many adverse proofs furnished by ourselves and others. For 
this purpo: the conjunctival reaction is of no more service than 
the cutaneous. Besides, a method which is not trustworthy for 
diagnosis can be ©” no value for prognosis, since prognosis is 
only a more widely extended, finer form of diagnosis. 


In the fiasea of the tuberculin eye-drops is also invoived the 
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similar modification recommended later by Woltt-Kisner of test- 
ing the conjunctiva by means of tuberculin-vaselin, which is 
attended by still greater drawbacks and dangers. 


the subeutaneous tuberculin test is the 
Subcutaneous 


; Most practically serviceable, and most fer- 
Tuberculin Test. 


tile in results, of the diagnostic methods. 
The doses for adults are: 

Initial dose... we) a me .206.mm. 

First’ increased dose 

Second increased dose 


Last dose 


For childcen half the e doses is sufficient. “The dilution of 
the tuberculin is performed under antiseptic precautions with 
0.5 per cent. carbolic acid. Between the separate injections at 
least forty-eight hours must elapse. [It must be most forcibly 
emphasized that the next dose is only to be increased if the 
previous dose has produced no rise of temperature. If the 
temperature is only slightly raised the next dose must not be 
increased, but the same quantity be given again, and not 
ull the temperature has completely returned to normal. The in- 
creased reaction which then usually occurs is an infallible sign of 
the existence of tuberculosis. Hf these precautions are carefully 
observed bad results from the tuberculin will not be met with. 

There are altogether four divisions of the tuberculin 
reaction: the reaction at the site of injection, the febrile reaction, 
the general reaction, and the reaction at the seat of disease. 


These reactions may all cecur together, or one or more may only 
be ebserved. The febrile and general reactions are most often 
met with. The reaction may be regarded as positive if. the 
Injection raises the temperature at least 1° F. The most trust- 
worthy is the focal reaction, which can generally be detected if 
the patient is examined at the commencement of the reaction. 


If it can be detected objectively, or only subjectively, an active 
tuberculosis may be diagnosed with certainty. 

Conte oa may be caused by a pseudo-reaction, such as may 
oceasiotia be caused by an intercurrent febrile disease, which 
cannot be immediately recognized, as tonsillitis, alveolar abscess, 
&c. Rises of temperature from psychological causes or sugges- 
tion must be remembered. They are met with in persons of 
unstable nervous systems, hysterical, neurasthenic individuals, 
and may be induced by an injection of distilled water, which can 


with advantage he used as a control intection. 
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Contra-indications to the employment. of 

Contra- P 
pe oe subcutaneous, diagnostic tubereutin inyec= 
indications. lions : (1) A temperature abov. og.22 F. 


in the mouth or g9.82 F. in the reetum: axillary temperatures 
are not reliable; (2) recent haemerrhage from the mouth of uncere 
ain origin and cause; (3) heart disease; (4) kidney disease; (5) 
epilepsy, and severe cases ot hysteria and neurasthenia; (6) a 
suspicion of miliary or bowel tuberculosis ; (7) severe diabetes, 
apoplectic tendene y, advanced arter o-sclerosis, amvioid changes 
in the abdominal viscera ys (8) conve seonts and persons weakened 
by severe disease. 

The indicat as for the subeutaneous 1 
ares (1) In clinically doubtful case: 
making certain the early diagnosis; (2) in cases of difficult. 
the differential diagnosis, for deciding the line of treatment, 


Indications. 


A neg tive result’ excludes with certainty an active tuber- 
culosis. .. positive result indicates with certainty the presence 
of a tubercular focus, and even assists to a certain degree in 
differentiating between active and inactive disease, and between 
recent or old deposits. Fresh and active disease usually reacts 
promptly to the smaller doses, pile old changes of a more 
chronic nature oniv as a rule to s higher doses, and, indeed, 
frequently show a delayed reaction, A further indication is that 
a large proportion of cases show a reaction at che seat of disease, 
demonstrating the active character of the process. These focal 
reactions may be either discovered objectively, as by the augmen- 
tation of the physical signs or may show hemselves subjectively 
by oppression of the chest, . in, dy spne irritative cough, &c. 
Aso the early diagnosis may he made fr pleural irritation as 
a result of a tuberculin reac tion. 

The subcutaneous tuberculin (ost is, in conjunction with the 
other results of clinical examinati - , nisiory of the patient, tem- 
perature, Xe., the sove egn method of diagnosis for the recog- 
nition of active, early, fiig tuberculosis in adults. It gives the 
most important information in all doubtful cases, but must be 
practised with due care to avoid harmful effects. We have given 
an outline here which may be filled in by reference to our book 
on ‘* Tuberculin in 1 Diagnosis and Treatment.” 


V. Diagnosis by Rontgen Rays. 


The examination by Rénigen rays has of recent vears become 
of special intere St, since it has been employed more than hitherto 


for the of tuberculosis f fungs, thanks to refinements 
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of technique. The diagnostic results are essentially improved, 
but still to-day opinions as to their value differ, according to the 
standpoint of the writer and his line of work. = Whilst. for 
example Rieder ascribes to the Rontgen-ray examination a most 
important value, not only for the recognition of chronic lung 
tubercule sis itself, but also of its secondary changes and complica- 
tions, A. Frankel denies its wider value, and considers that only 
in solitary nodules, especially in tubercular peribronchitis, have 
the rays heen of service in improving the diagnosis. 

We agree rather with Rieder, and. will point out in the 
following short sketch what information the Roénigen ravs may 
give. But we must first say that according to our results the 
ravs for carly diagnosis are of very small importance. One must 
clearly understand that the rays can only give a shadow picture of 
the lungs which is affected by the thickness of the media, so 
that the really initial changes must be missed, that further they 
can give no information as to the specific nature or activity of 
the disease, and that lastly there is a creat difficulty in correct 
observation and correct interpretation of the shadows. 
According to Ziegler and Krause an 
isolated tubercular nodule ist: have an 


Changes in 
the Lungs. 


area of about 4 square millimetres, and lie 
near the plate, before it can give a shadow. Catarrhal changes 
without condensation are also not visible. [tis also most difficult to 
decide whether small isolated shadows are tubercular nodules and 
glands, since the crossing of bronchi and vessels will normally give 
shadows. The intensity of the shadow given by small tubercular 
nodules is practically the same whether they are formed of caseous 
tissue, of closely packed miliary tubercles, or of connective tissue. 
Larger nodules of caseatinge material, of dense connective tissue, 
or of calcification give dark shadows, more or less differentiated 
and circumscribed. Cavities, of even quite small diameter, can 
he easily recognized, if they are well eneapsuled, being then 
characterized by a darker ring of shadow round the periphery. 
But even larger cavities are not visible if they are surrounded by 
dense infiltration, or if they are obscured by the shadow of 


thickened pleura, The contents of the cavity seem to influence 


the clearness of the picture litle or not at all. Miliary tubercu- 
losis of the lunge can also be recognized by the marbled appear- 
ance. Slight pleural changes are not distinguishable; dense 
adhesions, thickenings, and exudation give intense shadows. 
Apical disease first gives a shadow when the air contained by the 
tissue is considerably diminished; isolated nodules must also 
reach a certain size before they can throw a definite shadow, if 
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diffuse infiltration has caused a uniform darkening of the apical 
regions, 
Healed or non-tubercular processes may 


cause difficulty in 
the differential diagnosis by causing 


apical shadows; for example, 
cicatrices at the apex, pleural thickening, enlarged glands in 
supra-clavicular fossa, low Position of the thyroid glands, faity 
deposits, scleroderma, of other thickening of the skin, the sub- 
culane ous tissue or the muscles, abnormal position of the clavicle 
and first rib or slight scoliosis of the vertebral column. According 
to P. Nrause there may be slight shadows from deficient entry 
or air into the apices in petsons who for some time have not 
breathed sufficiently deeply ; sometimes they will clear up during 
the examination if deep inspirations are taken. From his experi- 
ence at the Rontgen Institute of the Vienna Poliklinik, Kreuz- 
fuchs recommends the illumination of the lung apices with the 
softest possible tube, and the weakest possible light 


; also to move 
the screen away from the patient 


to enlarge the shadows of small 
nodules. Ele also employs a moderate cough after deep inspira- 
“on as an aid to differential diagnosis; in persons with healthy 
lungs, especially those showing slight accidental shadows due 
to apical atelectasis, there js constantly seen a brightening of the 
apices, such as does not, or only very imperfectly, occur. in 
organic disease, 

As to the meaning of the much discussed shadow tracks 
passing from the hilus to the apex there is still no agreement ; 
as they may be also seen in normal cases, their interpretation 
When associated with pathole gical changes is very difficult. At 
all events there is a connection between disease at the apex and 
the hilus. 


The Ronigen ravs have a special value for 


Disease of the the diagnosis of diseases of the hilus of the 


f ae lung, which are more or less undetected by 
of the Lung. the other methods of clinical diagnosis. 


By the discovery of cabercular nodules at the root of the lung, 
and of the extensions from them, an early diagnosis becomes 
possible (Rieder). The difficulty lies in rightly appreciating the 
differences between the normal shadows of the root of the lung 
and these only Slightly altered; chronic enlargement of the glands 
othe hilus is no rare occurrence, and may easily simulate tuber- 
culosis of the bronchial glands. The dispute, whether the normal 
Nilus shadow is due to the bronchi or to the vessels, we think 
With ve Tansemann to be useless, for doubtless both structures 
in their various planes or crossings throw shadows; as do also 
1 we 1 1 


the vlands Ivine hetween them rit adults usually contain 
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carbon particles. The experiments of M. Cohn and Weber show 
that the vessels play the preponderant part. 

The Roéntgen photograph can also give 
valuable further information on the behavi- 
our of the heart during the course of 
phthisis; the position of the neighbouring 
organs, the large vessels, the trachea, and the wsophagus; on 
the condition of the pleura as to dry and serous pleurisy, or as 
to the existence of an interlobar, enevsted exudation, and as to 
the after-effects of pleurisy ; on pneumothorax and the state of 
the underlying lung; and lastly, as to the action of the 
diaphragm. Of distinct value as an e arly symptom is diminu- 
tion of the diaphragmatic movement of the affected side, first 
described by Williams, which consists of deficient inspiratory 
lowering of the diaphragm from its normal expiratory position. 
The most common cause is adhesion of the pleura in different 
parts. From adhesions of the diaphragmatic pleura various dis- 
placements of the diaphragm may ensue (blunt projections, 
bands of adhesions, undulating contour, flattening, peat 
and diminution of the complemental pleural space, Xc. Of 
late the well known) abnormality of the upper aperture of 


Further Information 
Afforded 
by the Rays. 


the thorax and ossification of the first rib cartilage is being 


observed and studied during life by help of the Réntgen 
rays. 


The rays may furnish help for the differen- 
tial diagnosis, for example, by distinguish- 
ing chronic bronchitis, bronchiectasis, and 
pneumokoniosis, in’ which affections the alterations of the 


Differential! 
Diagnosis. 


bronchial tubes can be more or less e asily observed by the shadow 
picture. In the different forms of affections of the lungs bv dust 
particles the appearance is often very characteristic and valuable 
for diagnosis. The rays also give valuable and indispensable 
service in the recognition of aneurism and tumours of the lung 
and mediastinum, as will be mentioned later. 

It is obvious from the f foregoing remarks that the Rontgen 
rays can in many cases give much inf smation as to the nature 
and extent of the pathological changes in the lung, and that in 
fact they increase our power of diagnosis. [t is further clear 
that these results must not be taken by themselves, but only 
in combination with all the other methods of examination at our 
command must they be ¢ varefully and. critieall vy emploved. Tle 
will receive the most assistance from the Riintgen rays who makes 


the best use of the general clinical and physic al examination 
(ML. Cohn). 
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VI. Other Diagnostic Methods. 


For the sake of completeness short sketches are given of 
several other diagnostic methods, most of which have only 
recently come into use. 

4 Lhe discovery of bacilli in the circulating 
Tubercle Bacilli blood has a certain diagnostic importance. 
. It succeeds the more readily the severer is 
the Blood. ; : PHOS ISSUD IT ATER TD UEling 
the form of tuberculosis; but even in clini- 
cally slight cases the bacilli are no rarity in the blood. A posi- 
tive result may under some circumstances settle all diagnostic 
doubt, especially in clinically uncertain febrile diseases, in which 
a test injection of tuberculin is inadmissible. 
Arloing and Courmont endeavoured — to 
employ for tuberculosis the agglutination 
Test. phenomenon due to the serum reaction, 
which has proved of such high value in enteric fever. They 
succeeded in obtaining by means of a special process of culture 
a homogeneous growth of tubercle bacilli, and recommended the 
agglutination test for early diagnosis as the result of 1,200 
examinations. The process of agglutination examination was 
made more useful and reliable by R. Koch's introduction of 
an ageglutinative test: fluid; since then much work has been 
done on this subject in Germany. The results of these re- 
searches, including our own, may be shortly summed up in this 
way: The agglutination test is a most important guide for the 
specific treatment of tuberculosis, indicating the formation of a 


Agglutination 


specific reactive product associated with immunity ; for diagnosis, 
especially for early diagnosis, it is useless, since the serum from 
active tubercular cases sometimes gives no agglutination, while 
on the other hand a positive reaction is often obtained with 
those who have long recovered from the infection. 
: Wright has worked out a method, which 
Opsonic Index. by a numerical comparison of the results 
of mixing under stated conditions a fluid containing leucocytes 
with an emulsion of bacilli, allows the estimation of the opsonic 
power of a given serum. The proportion between the opsonic 
capacity of the patient and that of a healthy individual gives 
the opsonic index, which furnishes an objective measure of the 
amount of anti-bacterial substance in the bleod. If the opsonic 
index lies above or below certain limits it is a sign that the hody 
is contending with the tubercle bacillus, and is of diagnostic and 
prognostic value. According to the results hitherto obtained 
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the diagnosis of tuberculosis, but we have other methods of 
simpler technique, less wasteful of time and > more certain in 
their results; the prognostic importance of the opsonic index is 
slight. 


The method of fixation of the complement, 
Complement 


viata according to Bordet and Gengou, facilitates 
Fixation. 


the recognition of the existence of specitic 
amboceptors in the serum, and has been worked out by Wasser- 
mann for the diagnosis of syphilis with the most important 
practical results. Attempts have been made to employ a similar 
process for the early diagnosis of tuberculosis. The question 
whether this is possible under certain conditions must be 
answered in the negative. According to our experiments the 
serum of clinically non-tubercular persons can give the same 
complement fixation results as the serum of tubercular people. 
Often, too, as with the agglutination test, the results of an old 
contest between the organism and the bacillus may suffice to 
produce the reaction. 


2 Calmette’s method of making cobra OISON 
Cobra-poison = | 


Test. 


greatest dilution has no power to destroy blood-corpuscles, but 


active has the same value. It depends on 
the fact that cobra poison alone in the 


it will do so if mixed with the inactive serum of a tubercular 
patient. In confirmation of the work of Calmette, we have the 
results of v. Szaboky and Pekanovieck, which were positive up 
to complete haemolysis in og per cent. of phthisical patients; but 
we find that non-tubercular cera also make the cobra poison 
active in a considerable (48 per cent.) proportion of cases. Liidke 
has even observed So per cent. positive results in healthy persons. 
According to Nowaczvnski, the activating substance for cobra 
poison is also produced in other diseases, such as all the other 
infections and nephritis, and indeed with greater frequency than 
in tuberculosis. 

: Bauer’s discovery of the passive transfer- 
Anaphylaxis. ence of Super-sensitiveness to the tubercular 
poison depends on the fact that healthy guinea-pigs, who have 
received an injection of the serum from a tubercular patient, 
hecome passively super-sensitive, so that they give a typical 
febrile reaction to a tuberculin injection, The animal experi- 
mented on is thus in the same condition as persons who react 
'o tuberculin, Unfortunately this method partakes of the un- 
certainty of the other serum tests mentioned before. It fails in 


undoubtedly tubercular cases. Also, according to our experi- 


ments, quite indifferent injections, such as milk 
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may confer sensitiveness on guinea-pigs 


» 0 that they will react to 
tuberculin injections; therefore the 


test has no specific signifi- 


cance. 
; Wolfi-Eisner has lately draw n attention to 
Lymphocytic 4 tua ie: : + 
the ereat frequency of ivmphoevtie sputum 
Sputum, ; : 


In tuberculosis. The lymphocytes appear 
in strikingly large numbers in the putum, under certain cir- 
cumsiances forming up to go per cent. of all the sputum cells, 
both in early and advanced cases of phthisis, and even in those 
with mixed infection, According to Wolff-Eisner 


they are an 
evidence of the presence, or eve 


n of the approaching appearance, 
of tubercle bacilli. The toxins of tubercle bacilli have 
tive power fo: the lymphocytes, in contra-distinction 4o ihe toxins 
of othe. bacilli of chronic cat rrhal conditions, which have a 
chemotactic action on the poly: orphic leucocytes. Also in other 
inflammatory changes, such as effusions, a preponderance of 
lymphocytes is in favour. of the tubercular nature or the 
disease, as was first shown by Wolff-Eisner, 
firmed especially by ~ Widal. According 
vers the discovery of lymphocytic 


an attrac- 


and con- 
to these obser- 
1 sputum is) oof value 
n cases in’ which tubercle bacilli. cannot vet be found. 
We have, up to now, not found it with that regularn.ty which 
would be necessary for an imporiant early sign: also. the 
majority of initial cases produce no real sputum from the lung, 
The lymphocytes are well stained with Loffler’s methvlene-blue ; 
the customary counter-staining with methylene-blue in the 
ordinary process of staining for tubercle | 


yacilli is therefore suffh- 
cient for their demonstration. 


In looking through the preparation 
one must guard against confusing the 'vmphocytes with 
degenerated epithelium and swollen leucocytes. 
The value. of Arneth's observations on the 
Increase of increase of neutrophile blood-cells and its 
Neutrophile Cells connection with tuberculosis will be dis- 
in Blood. 


cussed in connection with tuberculosis of 
the blood and lymphatic vessels. 


VII Differential Diagnosis. 


There are a number of chronic diseases of the lungs and 
bronchial system, and also of the other intra-thoracie organs, 
Which by their symptoms nay simulate tuberculosis of the lungs, 
and which cannot be always clearly discriminated by physical 
€xamination. The chief diseases of this nature will be now 
briefly mention<.| 
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Chrenic bronchitis affects especially the 
lower posterior part of the lungs, and from 
its signs and its course cannot well be 
mistaken for tuberculosis. It may, however, cause dificulty in 
the differential diagnosis, in so far as it is a ‘ry frequent con- 


Chronic 
Bronchitis. 


comitant of tuberculosis, especially when mixed infection j 
preseat. Tf such a complication should occur the tunercular foci 
can generally be distinguished from the diffused bronchitis by 
the limitation of their catarrhal signs to. their special regions ; 
where they can de distinguished by their persistence and intensity. 
Asthma and emphysema give such a 
characteristic: symptom complex that thev 
likewise do not cause confusion with tuber- 
culosis; at the same time they make its onset more unlikely in 


Asthma anc 
Emphysema. 


consequence of the venous congestion of the pulmonary circula- 
tion. fn those rare cases in whieh tuberculosis supervenes on 
both these diseases, its detection is very difficult in the early 
stages before the appearance of bacilli. Scattered rales at the 
apex without percussion changes may he caused by asthma or 
emphysema; but they may also be the result of tubercular mis- 
chief, the signs of infiltration being masked by the emphyse- 
matous condition. Frequent examinations, other careful ob- 
servations, apd the assistance of tuberculin will make the 
diagnosis certain quite early. 

Emphysema of ihe aged requires special attention; behind 
it tukercular lunge changes frequently occur, usually in the form 
of very slow and afebrile, chronic, indurative processes and 
masked fibroid phthisis. The surrounding vicarious emphysema, 
producing — definite emphysematous pads above the apices, 
may interfere with the percussion of even marked tissue thicken- 
ing; but auscultation gives the right diagnosis earlier. ti such 
cases one shomld not neglect the antiformin examination of the 
sputum, which is hardly ever absent. Hoppe-Seyler rightly 
draws attention io the great danger of infection of the surround- 
ings by these old people with their supposed asthma, often 
lasting several years. 

Of the very greatest practical importance is 


Non-tubercular ae ee : cage 
differentiation of non-tubercular apicai 


Apical Changes. 


changes, which are occasionally produced 
by pneumonia or influenzal pneumonia. Also certain anatomical! 
conditions, such as slight lateral curvature of the cervical o1 
thoracic vertebra, unilateral muscular atrophy, dropping of the 
right shoulder girdle, differences in the course and branching 
of the apical bronchi, &c., may cause changes in p 
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and auscultation, 


Without any affection of the lung 
Lately Wiilbs 


has notified, from. the medical 
the fact that in young people there may 
and constant 


tissue itself, 
clinic at) Berlin, 
De verve reeular 
rales over one Upex, causing a susnicion of tuber. 


culosis, but due toa local bronchitis, accompan sd py tracheitis 


and often also by emphysem:. We must 
a Jocalized bronchitis. it 
of a@ specific natures in 


and ploarvagitis, 


think that » such 2 position is usually 


such cases the diagnostic 


iuberculin in- 
jection will give the surest information. 


Collapse and In this connection there is also Kronig’s 


collapse and induration of the right lung 

Induration. ; . 
apex in cases of chronic obstruction to the 
nasal passages, a condition which 


gives the physical signs of a 
right-sided tuberculosis, but we 


tiologically has no connection with 
that disease. Kronig thinks that an IMportant point in the dif- 
ferential diagnosis is that the respiratory excursion of the .ower 
lung limit, in opposition to What 


occurs in active tubercular 
processcs, remains unaltered. 


But this diminished respiratory 
movement of the diaphragm (Williams's sign), which 


may be 
of much value in the Roéntgen-ray examin 


ation, is only evidence 
of an accompanying pleurisy, and cannot of itself be 
disgnastic sign j distinguishing be! 
tubercular apical induration. The ¢ 
undergo secondary infection, so that 


a constant 
een tubercular and non- 
apse induration may also 

it is recommended to have 

frequent recourse to the subcutaneous tuberculin test. 

The forms of pneumoconiosis produced by 

prolonged inhalation of mineral, metallic, 

animal and vegetable dust may, on the 
tubercular infiltration, and, on the 


Pneumoconiosis. 


one hand, simulate a 
other hand, very fre- 
quently undergo secondary tubercular infection and u 


ually pro- 
gress unfavourably, 


An early recognition is therefore of the 
greatest importance, and for this, as long as the bacilli cannot: 
be discovered in the sputum, there is no better means than the 
diagnosis by tuberculin. The position of the inner Margins at 
the lung along the sternum affords some inf rmation ; 
first described their retraction in pheumoconiosis. The 
the Rontgen-rays has already been mentioned it 
that subject. 


Baumer 
value of 
1 the section on 


: There are similar diagnostic difficulties 
Chronic 


: with chronic pneumonia, which may simu- 
Pneumonia. 


late phthisis, especially when due to 

reptococei or influenza bacilli, but which may be complicated 

with tuberculosis: so that the discovery of streptococci or in- 
Tucnza bacilli does not exclude phithisis. 
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Bronchiectasis, abscess and ké igrene of the lung may, by 
their symptoms and physical signs, cause confusion with 
phthisical cavities; in these cases the constant absence of tubercle 
bacilli does not exclude tuberculosis. 

Non-tubercular bronchiectasis is usually 
situated in the lower lobes, and especially 
in their upper parts about the level of the angle of the 
scapula, and is much rarer in’ the upper lobe; it is usually 
only unilateral. Examination into the history will show 
the commencement with a pneumonia, a severe acute bronchitis 
or a pleurisy. The cough is characteristic, occurring in 


Bronchiectasis. 


paroxysms usually directly after change of position; the expec- 
toration comes up in mouthfuls and has a faint sweetish odour, 
hich becomes foetid on standing; the masses of sputum stick 
together, unlike the cavity sputum of phthisis, and on standing 
form three layers. The bronchiectatie patient usually maintains 
a good state of health for years; he may be cyanotic or pale, but 
dot cachectic; fever is usually absent; club-fingers are more often 
found than in phthisis. 

For the diagnosis of abscess of the lung 
the inquiry into the history is of special 
Importance; the disease usually commences 


Abscess of 
Lung. 


with an embolic, genuine, catarrhal, or deglutition pneumonia, 
sometimes with an injury to the iung. The most Important 
sign is the condition of the expectoration, it is moderate in 
amount, usually consisting of pure pus, contains many elastic 
fibres in an alveolar arrangement, tissue fragments and some- 
limes also hamatoidin crystals in such abundance as to give ita 
Drownish colour. 

Gangrene is more easily to be di tinguished 


ngrene of : ‘ 
Gangre by the highly penetrating odour, which 


the Lung. 


even alfects the air round the unfortunate 
patient. The copious, dirty-grey sputum contains an enormous 
number of bacteria, and often large portions of lung tissue, while 
elasuc fibres are scanty on account of. the rapid gangrenous 
destruction; at all events they are not in the number that would 
be expected. 


Syphilis of the 
Lung. 


There is often creat difficulty in diagnosing 


etween tuberculosis and syphilis of the 
lung. From the results of numerous post- 
mortem examinations it is very probable that syphilis of the 
lung, in the form of chronic indurative contraction of the 
lung in syphilitic patients, has been diagnosed uch too fre- 
quently; and that usually the process is tubercular There is ne 


(ess 
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characteristic clinical picture of lung syphilis, it generally takes 
the form of chronic interstitial pneumonia. 


The catarrhal signs 
often appe: 


irlater than the percussion change 
fever are rare. Hf other svphilitie 
same time as the tung SINS, 


Ss) Pemoptysis and 
conditions are present at the 
if tubercle bacilli are constantly 
the clinical picture differs much 
from that of pulmonary tuberculosis, then 
Of syphilis of the lung may he made. 
increased if the indurative changes 
even to a slight degree, by treatment With iodide of potassium 
or mercury. [It must be always remembered that tuberculosis 
and syphilis may be combined, so that deagnosis by tuberculin 
may not give complete information. It has heen maintained that 
tuberculin may give a local and general reaction in) cases of 
lung syphilis; it is more likely that they were cases of such 
mixed infection. Wassermann's reaction of 


absent from the sputum, and if 


a probable diagnosis 
This probability is much 
are favourably influenced, 


compiement devia- 
tion has also now increased our means of diagnosis. 
Growths ! 


lung are usually metastases ; 


Neoplasms. the most mequent are secondary carcinoma 


and sarcoma. The primary tumour in other parts of the body 
gives the diagnosis if it can he recognized; but often the primary 
tumour is latent, or quite insignificant in size IN COMparison with 
the lung metastasis. For the purposes of 
primary and secondary tumours 

The primary tumours of the lings are very rare; of them 
cancer of the lung has clinically the greatest IMportance, 
is nothing distinctive about either the 
alterations. Also the history of the 
similar to that of tuberculosis. Old age is in favour of tumour, 
especruly if the lung condition is not characteristic of tuberculosis, 
The symptoms sometimes resemble th 


clinical diagnosis the 
are considered together, 


There 
subjective or the functional 
disease may be absolutely 


ose of chronic pneumonia, 
especially as long as the tumour. re nains limited to the lune 
substance ; at other times compression signs are most prominent. 


The physical signs are not constant and usually not characteris- 


tic; they consist of dulness, often very marked diminution of the 


breath-sounds, strikingly scanty catarrhal signs, and rarely of 


cavity formation. Freedom of the apices, exclusive localization 
in the root of the lung and the lower lobe, sharp percussion 
outlines, and absolute dulness are all against tuber 


< 


culosis and 
in favour of tumour. With the involvement of the pleura the 


resemblance to tuberculosis is much increased ; only unusually 


intense board-like dullness is the certain 


sign oof oa 


carcinomatous pleurisv. If there is an exudate, it mav he mare 


or less of an aid to diagnosis; tumour cells make the diagnosis 
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certain, or the cyiological examination may be in favour of 
tuberculosis ; hemorrhagic effusions are more common with 
tumour than with tuberculosis. But cough, expectoration, pains 
in the chest, breathlessness, fever, pleural exudation or adhesions, 
and even hamoptysis may heighten the resemblance to tuber- 
culusis. Such a case, presenting all these s¥mptoms, we our- 
selves have lately observed. Repeated haemorrhages, not in- 
fluenced by any treatment, combined with paroxysmal attacks 
of coughing, chiefly raised the Suspicion of primary carcinoma 
of the lung; the observation with Rontgen rays of rapid increase 
of the disease made the diagnosis certain, and it was afterwards 
contirmed on postemoriem examination, 

Sometimes, however, one of these sympooms may be suffi- 
ciently characteristic to furnish the probable diagnosis of a 
tumour. “The cough often comes on in paroxysmal attacks and 
Is accompanied with great vyanosis oF the faces like the 
cough of enlarged bronchial glands it is due to compression of 
the vagus. Severe, culling pains, radiating forwards from the 
spine, are to be explained in a similar Wav. Other factors for 
their production, however, are earemomatous pleurisv and * the 
direct. involvement, displacement and erosion “of nerves, 
especially in’ the region of the posterior mediastinum, from 
masses of tumour and cicatricial contraction” (Grau). J. Schwalbe 
lays stress on the asthmatic attacks; aecording to Ebstein the 
dyspnoea may reach a pitch which is never observed in any other 
disease likely to cause difficulty in diagnosis. — The expectora- 
Hon may be of verve various nature; at the commence- 
ment it is clear mucus, it becomes more or Jess puru- 
lent from coneomitant  bronehitis or from the production 
of bronehiectas!. Dy pressure of the tumour; as destrue- 
tive processes ensue, masses of debris and tumour particles, 
Visible to the naked eye, Or microscopic tumour lements, 
mav he recognized ; frequently the sputum is bloody. The quan- 


titv of blood and its character are very uncertain; a severe 
hee Noptevsts IS seldom Observes} CA, Frinkel, Ie Schwalbe), More 
common are small but frequently repeated bleedings, often of 
long duration, and resisting all methods of treatment. Very 
suggestive is prolonged bleeding with clear mucoid sputum, a 
combination very rarely seen in tuberculosis. Very characteristic 
is a currant-jelly appearance of the sputum; the colour. of the 
blood, whieh depends on greater or smaller alterations of the 
blood pigments, is of no value. The tvpe of fever, when it is 
present, has no. clinical ImMportanee, as it is due to different 


causes, such as secondary oncho-pneumonia, absorp- 


is 
is 
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tion from the breaking-down tumour, mixed infection of the 
necroue tissue, Xe. But the absence of fever oof one of the 
tubercular types has some diagnostic value. A’ distinetion mits 
correctly be drawn between the cachexia of primary tumours of 
the lung and that of phthisis, and also that of abdominal malig 
Nant tumours, in that the first usually appears later, especially 
with the dissemingtion of meta tases and the necrotie changes 
in the tumour. We have seen a pauent improve during treat. 
Ment in an institution and gain more than 20 Ib. in weight, till he 
succumbed to a sudden, fulminating hemorrhage. Metastases in 
the Iwmphetie glands may make the diagnosis certain, especially 
if they are multiple, grow quickly and are of hard consistency, 
Puncture of the lung has frequently revealed undoubted tumour 
elements, 

Of our diagnostic aids, the tuberculin’ method takes the 
first place. The result of the cutaneous reaction is not of 
decisive Importance: if a test tuberculin Injection is not contra- 
indicated by the existence of fever, it should return a Positive or 
negative answer; but at the same lime in carcinoma reactions 
have sometimes been obtained, Here the possibility. of a con- 
currence of cancer and tuberculosis is i. he thought of. Tart 
has Cescribed a case of bron: hial cancer, in which tubercle bacilli 
led a saprophytic existence in the stagnant secretion of the com- 
pressed tube. Such very rare cases may be delusive on the one 
hand by furnishing tubercle baci in the sputum, and on the 
other hand by giving a tuberculin reaction without specitic tissue 
changes. 

Radiography is of the greatest value for diagnosis; it seldom 
fails, and then generally only in the early stages of tumour: but 
difficulties may he caused by enlarged tubercular bronchial glands 
and extensive pleurisy. But a combination of. all the other 
diagnostic methods at. our command, with the important Rontgen- 
rav examination, should place the diagnosis on a sure foundation 
with few exceptions. 

i é Several of these points are also useful for 
Hydatid Disease. the diagnosis of hydatid) disease of the 
lunes. The subjective symptoms and the physical signs in the 
lungs are very similar to those of tumour. Spasmodic cough, 
ill-defined pains, sense of oppression, difficulty of breathing, loss 
of strength, blood-stained expectoration, even a large hemoptysis 
may simulate tuberculosis. Here also Rintgen ravs or the tuber- 
culin diagnosis will clear up the difficulty in one direction or 
the other. Many authors warn against the puncture of the lune 
In consequence of the der cer of producing an asthmatical attack. 
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The contents — an echinococeal eyst are often expectorated, and 
make the diagnosis certain. 

By the entrance of the mycelium into th 
respiratory organs an actinomycosis of the 
lung may be produced, and may simulate a slowly developing 
phthisis, on the one hand by the production of 2 pneumonie 
infiltration, and on the other by a destruction of the lung tissues, 
The correct interpretation of the initial symptoms is impossible ; 
but as long as fever is absent a diagnostic tuberculin: injection 
Will exclude the existence of tuberculosis. As the disease ad- 


Actinomycosis. 


vances, hectic fever, cachexia and amyloid degeneration usually 
occur. The diagnosis becomes certain if actinomycotic fungus 
Is expectorated or discharged in the pus through a fistulous open- 
ing, produced by the extension of the disease from the lungs to 
the pleura and thoracic Wall; for this the disease has a special 
tendency. 

Difficulty of diagnosis caused by mediastinal tumours and 
affections of the pleura will be alluded to in the later sections 
on these diseases, 

The existence of the various pseudo-iubercle 
bacilli in the lungs and (ne means of 
differentiating them from the true tubercle 
bacilli have been mentioned under the bacteriological diagnosis. 
Whether these bacilli are harmless saprophytic parasites, merely 
important on the diagnostic side, or Whether they, too, play a 
role in the pathology of the respiratory organs, there is a differ- 
ence of opinion. At all events, more attention than hitherto 
should be devoted to these questions, since the pseudo tubercle 


Pseudo- 
Tubercle Bacilli. 


bacilli exhibit a likeness to the true tubercle bacilli, not only in 


their staining properties, but also in their biological relationships. 


4. PROGNOSIS. 


To make general Satements about the prognosis of pul- 
monary tuberculosis is only possible within wide limits and with 
many reservations and exceptions. We know to-day that phthisis 
is curable, and consider that this knowledge, based on a skilful, 
well-founded, therapeutic system, is the greatest medical acquisi- 
tion of the last decade of the Previous century. But the course 
and termination of ihe disease depends on so many elusive 
factors, that the Prognosis, even in an individual case, is one 
of the most difficult problems of diagnosis. It js not alway: 
possible in the initial stage to give a detinite decision, whether 
tubercular foei will become healed, or whether the disease will 


or 


mck 


3 


end fatally after a longer or shorter time, 
be remembered in discussing 
tuberculosis prese 


prognosis, 


The differences in the course of the 
factors, which equaliy affect the 
nature of the infecting agent, 
primary infection, 


extensive the mischief 
lions are for healing. 


gether as 


Clinical Forms. 


the state of the scientific know edoe of the 
The usual classifications are founded on 
pathological basis. 


every stage of the disease, 
may predominate. 


can be 


tendencies 
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This difficulty must 
But, on the other hand, 
nts certain tixed Ivpes of disease which m 
themselves cHaically in more or less 

spite of their multiformity furnish 


prog SIS. 


characteristic forms, cad in 


disease depend on two 
prognosis. There is first: the 
the form and intensity of the 
the viruleney of the infecting organism, and 
the manner in which the infection progresses. 
is the constitutional sensibility and reaction of 
is, ‘he individual disposition of the infect 
sense. The formation of a 
understanding of the clinical peculi 
As in all diseases, 


The second factor 
the patient, that 
ed organism in its widest 
Prognosis depends on 
arities of individual cases, 

he prognosis is better the smaller. the 
amount of disease; and the prognosis becomes worse the more 
is, and the more unfavourable the condi- 
under the necessity of 
different cases classed to- 
‘ phthisis,’’ and to form them into 
io the nature and sev rity of the 
different stages. 
of a prognosis. 


We are therefore 
drawing distinctions between the widely 
gxroups according 
disease and according to their 
Such a classification facilitates the formation 
The practical necessity of a useful division 
of the disease into forms and stages doubt- 
less exists, and has always existed. 7 


is natural, from the many 
forms of the disease, 


that the proposals which have been made 
have not always been the same, but have varied according to 
an anatomical and 
In the consideration of 
tubercle and the pathological changes in 
explained that the tubercle bacilli had a 
lssues, cell proliferation and tubercle fo 
flammation and necrosis. 


the histology 
the lung tissue it was 
threefold effect. on the 
rmation, exudative in- 
This triad of changes can be seen in 
only sometimes one or other change 
According to the predominance of diffuse 
formation of new tissue with ext€asicn into surrounding areas, 
or of exudative inflar.mation siecceded by case 
the two well-detined clinical forms of fibrous an 


wion and necrosis, 


the march of the disease, the older writers 


founded their Classification, and long ago recognized clinically 
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the “fibroid and * colliquative ** forms. Brehmer subdivided 
the second group into infiltration, large or small cavity forma- 
tion, and spreading necrosis. This marks no progress; the three- 
fold changes correspond rather with the ancient classification of 
phthisis incipiens, contirmata and desperata. 

Many divisions and groups were also made from the clinical 
point of view. Thus the disease was described as active or in- 
active, as latent, larval or manifest, as progressive, stationary or 
retrogressive, or as open and closed; or it was classified ac cording 
to the predominant symptom into catarrhal, anaemic, dyspeptic, 
pleuritic, haemorrhagic and febrile forms. The attempts at 
classification can hardly stand their ground against criticism, 
since they neglect too much the pathology of the disease. A 
practically useful classification must, as far as possible, consider 
the tendency in both directions; it must, on the one hand, be 
founded on an anatomical and pathological basis, and, on. the 
other hand, it) must sufficiently consider the clinical symptoms. 
To satisfy both claims the classification founded on the intensity 
of the progress of the disease will be of service: the acute form 
(miliary tuberculosis, septicemic forms, and florid phthisis), the 
subacute and chronic forms (caseous, fibro-caseous, and fibroid 
phthisis), and the abortive form (a particularly mild variety 
usually localized in the apex), have been more especially dis- 
tinguished by Bard. A> sharp division between the different 
forms naturally does not exist and cases may pass from one 
class into the other, but this classification marks out the charac- 
teristic courses the disease may take. 

hs : Within this classification the most space is 

Division into 5 . 
taken up by chronic lung tuberentosis, 
Stages. Which isa mixed form of caseous and fibrous 
changes. From the excessive multiformity of this class of disease 
iL is a recognized necessity to Map oul certain grades according to 
the changes that can be recognized by physical examination. The 
most general recognition has been accorded to Turban’'s classitica- 
tion, which besices the intensity, specially considers the extent, 
of the disease. This is also the foundation of the Turban- 
Gerhardt classification, which has been adopted for the purpose 
of unification of international statistics. It recognizes three 
grades ; 

Stadium t.--Slight) disease contined to a small part of 
one lobe, for example, in cases of disease of both sides not below 
the spine of the scapula, and the collar bone, in unilateral disease 
not below the second rib in front. 


Siadium) Ti.--Slight disease more extensive than {., at the 


Patsticcretaed 


Be 
a 
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most the whole extent of one lobe; or in severe cases at the most 
affecting half a lobe. 

Stadium IEl.— All cases above Grade TL., and all cases with 
extensive cavity formation. 

Under slight disease are included disseminated nodules, 
revealed by slight dulness, harsh, weak, broncho-vesicular breath- 
ing, with tine or medium rales. 

Under severe disease are placed cases with infiltration, shown 
by more marked dulness, much weakened, broncho-vesicular or 
bronchial breathing with or without rales. 

extensive cavities, with tympanitic note, amohoric breathing, 
with coarse metallic rales, &e., come into Grade TIT. 

Pleuritic duiness, if it is not more than a centimetre in extent, 
is not to be considered; if more, the pleurisy must be specially 
considered as a complication. 

The grade of the disease is taken for each side separately. 
The classification of the case as a whole depends on the grade of 
the worst side; thus right side TI, left side I Grade II. 

This simple and clear classification into grades has, in our 
opinion, in comparison with Turban's original scheme, this draw- 
back, that it includes too much, especially under the head of 
Grade 1, but also in Grade HI. On the other hand it has the 
advantage of a separate heading for both sides. Cornet with 
reason objects that a classification founded solely on the extent of 
the disease and on the phys‘cal signs has only a partial importance 
for the recognition of the severity of the case and its probable out- 
come, since it takes no account of the rapidity of the progress of 
the disease. Tlowever, it is easy to indicate on Turban's scheme 
by means of conventional symbols or signs whether high or slight 
fever, sputum containing bacilli, mixed infection or complications 
in other organs are present, so that the most important conditions 
affecting the prognosis can be easily recognized at the same time 
as the grade of disease. The chief thing is that, on the whole, 
the long desired agreement has produced at last a uniform classi- 
fication into grades. 

Route eens The prognosis of the eats form may be 
dismissed with a few words. Miliary tuber- 
culosis, the septicaemic form of pulmonary tuberculosis and florid 
phthisis progress, in the course of several weeks or months, relent- 
lesslv toa fatalend. The few accounts of these conditions result- 
ing in recovery must be received with the greatest scepticism, and 
do not affect the unfavourable prognosis. 

é These conditions, which cften begin acutely 
Subacute Form. and progress afterwards less acutely, are 
generally forms of caseous phthisis due to aspiration, and have 
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a better prognosis. There are several forms to be differentiated ; 
the caseous hepatization as the result of an heemoptysis, the casea- 
tion as the result of changes in a small or large nodule, or in a 
large part of a lobe, in either case the result depending on whether 
the aspirated material is highly or less infectious. We refer here 
to the anatomical changes of caseous pneumonia, to its different 
transformations, and to its probable progress. These pneumonic 
forms are not always fatal, but may result after a severe conflict 
In excavation, connective tissve formation, and encapsulation, and 
under certain conditions even in slow reabsorption. 

This form of pulmonary tuberculosis has 
the most favourable prognosis, as it is 
usually only very slight in amount, localized to the apex, and 
frequently heals quite spontaneously. 


Abortive Form: 


: There is more scope for prognostic skill in 
Chronic Forms. ihe chronic forms of pulmonary tubercu- 
losis. The prognosis first of all depends on the grade of disease 
at the commencement of treatment; which leads us to consider a 
litthe more the classification into grades. It depends on the 
amount of disease and its intensity, that is, it differentiates 
between slight and severe disease. The chronic pulmonary tuber- 
culosis may be either a mixed form of slight fibroid disease, with 
cicatricial contraction and healing processes, or a severe caseous 
form with destructive tendencies. The prognosis is the more 
favourable the more the fibrous form predominates, the more 
limited the disease is to one side, and the more iocalized it is to 
a definite part of the lung; and it is more dubious and serious the 
more scattered the foci are, the quicker the infiltration occurs, and 
the more extensive and the more rapid are the caseating and 
necrotic changes. Processes localized in the lower parts of the 
lung have of course a worse prognosis on account of the tendency 
towards defective limitation and encapsulation. 

The close examination and mapping out of the morbid 
changes with the help of all the refinements of diagnosis is a great 
aid to prognosis. The division of chronic lung tuberculosis into 
(1) slight, (2) moderately severe, and (3) severe cases, or with 
regard to their future tendencies into (1) favourable, (2) difficult 
to check but still curable, and (3) doubtful or unfavourable (no 
healing at all or relapse more likelv), also serves the same purpose. 
Owing to the nature of the disease each grade can only be 
imperfectly marked off; and the deductions drawn from the 
pathological anatomy and from the clinical course do not entirely 
coincide. So that a strict division cannot be made between the 


individual grades, es need hardly be further explained. 
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The healing of an afebrile case of Grade IIT may take place 
more smoothly and quickly than that of a feverish case of Grade | 
with unfavourable localization of the disease. The idea that 
disease of the left lung on the whole is more unfavourable than 
that of the right we cannot confirm; on the contrary, owing to the 
favourable anatomical situation of the lower part of the anterior 
border of the left lobe, a high degree of contraction, and thus a 
favourable prognostic course, is observed much more frequently 
in the deft side than the right (TPurban). We will not allude 
further to the separate prognosis of the individual grades, the 
stalstics on this point are of no value. 

Two weighty factors, which together affect the prognosis, 
have already been mentioned, the severity of the infection, and 
the powers of resistance of the infected organism. The consti- 
tutional or natural resistance of the individual depends both on 
the resistance of the pulmonary and connective tissues, and on 
the vital energy of the whole organism. — If the disease has already 
taken reot, then its further progress depends on the capacity of 
he organism to react with the necessary forces for healing. Of 
the greatest importance for this is the functional capacity of the 
chief organs. With each complication, whether tubercular or 
non-tubercular, the prognosis deteriorates, and the more so 
the more important the function of the organ secondarily affected, 
the damage to the second organ sapping seme cf the strength 
required for withstanding the principal disease. Particularly far 
reaching, to mention only one example, is an affection of the 
blood and the blood-producing organs, in which the protecting 
substances against tuberculosis are formed. Accordingly there is 
a whole series of factors which influence che prognosis of chronic 
lune diserse, in different directions. 

An hereditary predisposition has 1mport- 


Hereditary 


f ave ance for prognosis according to the general 
Predisposition. 


experience of the practition srs of the older 
school, Necording to Turban’s statistics cases with aa hereditary 
taint lived longer than those without, and those patients both of 
whose parents were tubercular even still longer than t) ose only 
affected on one side of the family. According to the theory of 
Reibmayr not only is the patholegical tendency transmitted, but 
also the powers of resistance acquired in the contest with the 
disease, which in the course of generations is raised into an 
immunity. 

ee) The prognosis depends in a definite way on 
Constitution. the constitution. Usually the course of 
phthisis is more favourable in strong patients with a well-built 


i 
z 
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thorax, than in those of weak build; also according to statistics 
the duration of life is better in) the first, and becomes more 
unfavourable the more marked the phthisical aspect. Just as 
certain diseases in the parent at the time of procreation, such as 
cancer, diabetes, general bodily weakness, old age, inbreeding, 
&e., are correctly considered as causes of hereditary predisposi- 
tion, as are also the lifelong weakness and bad appetite from 
vouth deseribed by Brehmer, so these factors also play a part in 
prognosis, especially if they appear also in the adividual himself. 
If the hereditary predisposition and the phthisical build, which is 
the outward sign of the inborn disposition, are both met with in 
one patient the prognosis is so much the worse, 


é The phthisical thorax, as. revealed by 
Thoracic | 


measurements and spiro-smetric | observa- 
Measurements. 


tions, also furnishes points of value in form- 
ing a prognosis. Although the measurements of the cireumfer- 
ence and depth of the chest and cf the capacity of the lungs cre 
not of much service for the finer diagnosis of the funcaons of the 


lungs, vel, according to our results obtained from a! 


arge number 
of patients over many vears, exact uniform: measurements are of 
value for prognosis. “The estimation of the vital capacity is more 
reliable than the external measurements, which only vary within 
small limits. A real increase of the vital capacity indicates re- 
absorption of infiltration; and as this does not mean exclusively 
an increase of the respiratory surface, but to an even greater extent 
a strengthening of the whole respiratory apparatus, such an 
improvement in the gereral condition of the lungs and thorax is 
of favourable prognostic meaning. With even more cer inty 


dees a diminution of th 


e Vital capacity indicate an increase in the 
tubercular lune changes, an objective sign which is of the more 
value as it may indicate new deep-seated foct which cannot be 
fully detected by physical examination. 


The siate of the general health of the ‘uber- 
General 


Health. 


cular patient is not to be under-estimated ; 
individuals, whose strength is undermined 
by disease, excesses, aleoholism, bodily and mental overstrain, 
frequent pregnancies, difficult labours, grief, privation, and other 
factors lowering in many different ways the resistance and nutri- 
tion, have a bad prognosis. 

Particularly unfavourable are chronic attec- 


Digestion and : ee 
8B ¥ tions oof the digestive and assimilative 


Assimilation, organs, Regular appetite, a healthy 


stomach, and an unimpaired digestion are priceless gifts for the 


consumptive; they may defer for a long time the loss of strength, 
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and are the best indications of «a favourable prognosis in long- 
Standing disease. On the other hand a failing appetite and 
progressive loss of weight have always a sinister meaning. The 
Mere taportant diseases of the digestive organs and thei. pro- 
gnostic importance will be referred to later. 


. Valuable information for prognosis may be 
Circulatory ee ee re 


afforded by the condition of the heart and 
System. ; 


circulation, particularly by the state of the 
pulse. “Phe many claims on the heart during the varying course 
of chronic phthisis need a healthy muscle and intact valves. Tt 

iW be noticed that just as defects of the mitral valve afford a 
relative defence against the onset of tuberculosis, by the induced 
congesiion of the pulmonary circulation, so also, if met during 
the course cf the disease, they are less serious than affections of 
arterial valves. “Phe course of an already existing tuberculosis is 
but little influenced by accidental heart failure; on the other hand 
the effect of tuberculosis on the compensation of valvular changes 
Is more unfavourable the more rapid the disease. In all con- 
siderable organic, funetional, and compensatory affections of the 
heart it may fail in consequence of acute complications, and the 
summaiion of depressing influences such as toxins and fever. As 
the chief power of resistance to infection lies in the blood, so 
each morbid alteration in the blood affects the prognosis. The 
alteration of the white cells described Uy Arneth is of particula, 
importance, since the polynuclear leucoeytes are he chief 
carriers of the antibodies. © The quite carly diminution of the 
blood-pressure is of value for prognosis, as it falls more and more 
with the progress of the disease. Acceleration of the pulse 
has a ostmilar importance, According to Turban a very 
changeable pulse, casily increasea by slight psychical and other 
influences, calls for caut on in forming a prognosis, and a con- 
stantly frequent pulse, 
sign. A close exami 
is therefore of value in doubtful cases. A marked enfeeble- 


n the early stage, is an unfa curable 
and registration of the pulse curve 


ment of the pulse. especially conjoined with undue frequency, 
isunfavourable, and is a sign of heart weakness offen occurring 
quite early in the disease. 
The sex of the patient is without special 
Sex. 


life of men patients in public sanatoriums is less than that of 


importance for prognosis. “Phe duration of 
women, but that is in consequence of their harder cecupations ; 
the prognosis of men in better positions is in no way more 
unfavourable than that ef women. On the other hand the chances 
of women are lowered bv the CONSEQUENCES of marriage, especially 


during pregnaney, child-birth, and the puerperium. 
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More important is the age of the patient. 
Age. In infancy tuberculosis takes regularly a 
rapid, lethal course. With inereasing age this lethal tuberculosis 
is proportionately rarer, and one meets unsuspected tuberculosis 
with inereasing frequency, that ts to say, the increasing powers of 
resistance of the organssam of 7 cears old) aad upwards dimin- 
ishes the tendeney to generalization, and increases the frequency 
of chronic and healed disease. With the supervention of puberty 
the tuberculosis of children approaches the adult type, the lungs 
are specially picked out. The resistance, however, is not vet so 
great as in adults, so that acute progressive phthisis is frequent 
at this age. In later vears florid phthisis is rarer, and the prog- 
nosis becomes more favourable with age. At somewhere about 
60 it gradually gets more and more serious, a substantial 
improvement in the lung disease will he rarely attained, 


: Of greater importance for prognosis than 
Duration cf a ce 


: the age of the patient is the age and pre- 
the Disease. 


vous course of the disease. Herein lies 
the value of a careful history, and of a critical examination of 
the data thu) obtained; it makes it easter to determine whether 
the case in question is advancing, stationary, or healing and 
retrograding. 

In individual cases the most important 
Temperature. criterion for prognosis is the temperature. 
Complete absence of fever may be seen in progressive tubercu- 
losis and in terminal cases as a result of complete failure of the 
power of resistance, but it is nearly always a sign that the disease 
is ata standstill. The higher the fever is and the longer it lasts, 
in spite of absolute rest and suitable treaiment, the less likelihood 
there is of a favourable cuteome. But if the body-weight is main- 
tained, or, at all events, if it dees not fall rapidly, there is still 
ground for hoping the temperature will drop. Hectic fever, with 
high evening temperature and big morning drop, 1s very serious. 
The inverse and collapse temperatures are always unfavourable. 
A delinite meaning cannot be given to the different types of fever; 
however, a mixed streptococcic infection plays a most important 
part in the production of continued high fever; tetragenus also 
has a very injurious effect. 

The prognostic impoctance varies with the 
amount and frequency of the bleeding. 
Small hemorrhages are generally without importance, indeed the 
favourable fibroid form is particularly inclined to bleed. Also 


contracting and distinetly healing disease m: 


Hemoptysis. 


ain yo ogcive rise to 
haemorrhage. Heemoptysis is not rarely the first sure sign of 
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the existence of phthisis, and so is indirectly favourable by making 
the situation clear, and it may have a valuable educational influ- 
ence on careless and frivolous patients. © Copious and frequent 
haemorrhages reveal a tendency of the disease towards destructive 
changes, and are serious, not only from the loss of blood, but 
more so from the great danger of caseous pneumonia due to 
inhalation of blood mixed with sputum and bacilli. Death from 
hemorrhage or suffocation is also possible. 

The examination of the sputum gives some 
Sputum. definite prognostic — information. = The 
amount of the expectoration is not of special importance. Acute 
processes produce as a rule litthe or even no sputum; copious 
sputum need not necessarily be duc to tuberculosis alone, but 
weakens the patient through the often considerable loss of 
albumin. Progressive diminution of the sputum is a favourable 
sign. The existence of tubercle bacilli in. the sputum is. of 
importance, in so far as open tuberculosis is usually of more 
advanced grade than the closed form, and therefore in general has 
a more unfavourable prognosis. Of slighter value is the number 
of the bacilli; however, a constantly high number is a bad sign, 
and progressive diminution and total disappearance of bacilli is 
an important objective mark of improvement. There is a differ- 
ence of opinion as to the meaning of the forms and <aining 
properties of the bacilli, and of the presence of granules, We 
observe that cases with Much's granules in the sputum have a 
strikingly favcurable course, an observation which agrees well 
with the view that Much’s granules develop ov. of the tubercle 
bacilli as spores, being reduced to this change as an adaptation 
to unfavourable conditions for their life. 

Reference has been made to mixed infection when speaking 
of fever. The presence of elastic fibres is a sure sien of an 
advancing, destructive process. An) intracellular position — of 
the tubercle bacilli is generally observed in cases progressing 
towards healing either naturally or under the influence of tuber- 
culin. On the other hand the presence of eosinophile cells has no 
prognostic value. 

Much work has heen done on the prognostic 
value of the diazo-reiction. The results are 
that a transitory diazo-reaction is meaningless for prognosis, 


Diazo-reaction. 


constant absence throughout does not speak for a good prognosis, 
on the other hand a persistently marked positive result is indica- 
tive, with few exceptions, of a progressive form of disease, But 
this is usually hy then se obvious that it does not need to he shawn 


bv the diazo-reaction. 
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Pike cide The prognostic information given by the 
various tuberculin tests is still slight, but 
Tests. work is now being done on the subject. 
The conjunctival methed is of no value in this connection, and 
the cutaneous but of litthe more, while a larger or smaller reaction 
toa subcutaneous injection of tuberculin permits a certain conclu- 
sion to be drawn as to the activity and intensity of the disease. Tn 
veneral it can be decided, apart from: quite hopeless cases, with 
no sensibility to tuberculin, that both slight cases with marked 
tendency to healing, and also more severe stationary cases with 
markedly favourable progress of the disease, possess a raised 
power of natural resistance to tuberculin, which indicates a great 
capacity of the organism of withstanding tuberculosis. On the 
other hand newly affected cases show a very ready reaction to 
small doses of tuberculin. But whether in initial cases a high 
sensiliveness to tuberculin in the cutaneous or subcutaneous tests ts 
to be considered a particularly favourable sign, and as evidence 
of a great power of re-ction inherent in the individual, the results 
which have hitherto been obtained do not suffice to show. 


Tubercle Bacilli 
in the Blood. 


The discovery of tubercle bacilli in’ the 
circulating blood succeeds with greater 
frequency the more severe the tuberculosis 
and the nearer the end of the patient. In spite of this, a positive 
result "as no prognostic significance, as it is also obtained in 
early cases of not excessively severe disease. The consideration 
of this subject is deferred to the section on ‘ Tuberculosis and 
the Blood.” 


Opinions are not in agreement as to the 


Serum rea ; 
p : value of the opsonic index for prognosis. A 
EORNOSIS: positive result, and sull more an increase, of 


the agelutination phenomena give an important indication of the 
formation of specific preducts of reaction with immunizing 
qualities, either uader the influence of general hygienic or dietetic 
treatment, or during a course of tuberculin. In individual 
cases, however, the reaction proves untrustworthy, 

Liidke and Sturm have undertaken a series of observations on 
the serum reaction before and after specifie treatment which 
Should) supply valuable information for the formation — of 
prognosis. En spite of the difficulties in the way of an exact inter- 
pretation of the results of the experiments, owing to the variable 
course of tuberculosis, and the spontaneous appearance of specifi 
reaction products in the serum, the authors could recognize that 
an inerease in the amount of coniple ment fixation was in most 


cases a favourable prognostic point; while the cobra-venom test, 
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the agglutination test, and the precipitation experiments, on 
account of deticiencies in the method, gave no useful results. But 
the indications for prognosis founded on the results of serum 
tests of the inerease of antibodies must come atier the considera- 
tion of the clinical factors of prognosis, 
It would take too long to consider how the 
Complications. prognosis of tuberculosis is affected hy 
every tubercular and non ubercular compli- 
cations but the previous chapter will furnish inv points of use 
IN prognosis. Particularly unfavourable complications are 
diabetes, alcoholism, and severe forms of exophrhalmic goitre. 
In the chapter on therapeutics will be given information as to the 
influence of certain complications not only on the treatment but 
also on the prognosis. Flow tuberculosis of other organs attects 
the prognosis of phthisis may be gathered from the chapters on 
the separate organs. 


It is obvious that the prognosis of phihisis 
Social een 


ie depends in a large measure on the means 
Conditions. 


Which can be emploved for the cure of the 
patient. So that there is also a social side to the question. of 
prognosis. We will explain later in various stages of the disease 
what conveniently can be done, and what necessarily musi. We 


Will show, too, that though the first and last partof the treatment 


of tuberculosis devolves on the family doctor, who must play an 
important part in any method of treatment, vet, for reasons to be 
mentioned, nearly all cases benefit by a removal from their homes 
in the critical period of the disease, and often enough such a 
change is absolutely necessary. Therefore it is a most mMportant 
point in the prognosis whether this indispensable treatment away 
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from the home of the patient can be commenced at the right time 
and be continued long enough. In this way the prognosis 
depends on the pecuniary position of the patient, which also very 
largely affects his conditions of life after the conclusion of the 


3 
i 
' 
} 
4 
: 


special treatment, But even for the less fortunate classes phthisis 
has lost its worst terrors by the organization of public institutions. 


Lastly, the prognosis depends, to a large 


Character of the 


a extent, on the behaviour of the patient 
Patient. 


himself. During the long and frequently 
changeable course of the disease there will be many calls on the 


patience, judgment, and intelligence, and often enough also on 


i the self-control and resignation of the patient while undergoing 
: 

fi treatment and afterwards. Weak-minded, nervous, excitable, 
% Wee res : mnel i 


and frivolous patients do not possess the qualities 
necessary for a satisfactory and lasting success in dubious cases, 
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and their prospects of cure will often be much less than those of 
serious, intelligent, and strong-minded individuals. | Therefore 
the character of the patient plays a part in the prognosis of 
phthisis, and, indeed, not the smallest part. 


5. TREATMENT. 


For the treatment of pulmonary tuberculosis, wherever it is 
carried out, there are two main factors. 

The first is essentially a constitutional treatment. We under- 
stand by the constitution of the patient the whole of the vital 
changes that are perceptible to the physician, so that the essence 
of constitutional treatment is to restore disordered functions to 
their normal state. Owing to the particular importance of the 
lungs in connection with the gaseous exchanges any disturbance 
of their functions, which are of primary vital necessity, will 
derange the working of the nervous system, the action of the 
heart, and the economy of the whole orgar ism; so that pulmonary 
tuberculosis interferes not only with the working of the respiratory 
apparatus but also with the functions of the whole organism, both 
bodily and mental. The treatment, therefore, must be both 
physical and psychical; physical, to restore the proper working of 
the tissues and organs; psychical, to act on the mind of the 
patient by guiding, instructing, and educating him. 

In the second place the treatment must be adapted to the 
individual patient; his bodily and mental peculiarities must be 
grasped by the doctor, and a plan of treatment founded on 
knowledge and experience devised for this one special tubercular 
person. It therefore follows that the treatment of pulmonary 
tuberculosis consists of physical and mental treatment of 
individual tubercular cases. 

Brehmer and Dettweiler performed the great service of build- 
ing up the principle of individual constitutional treatment on the 
foundation of general hygienic and dietetic therapeutics. 


I. General Hygienic and Dietetic Treatment. 


All treatment of tuberculosis is based from beginning to end 
on general ‘ygienic and dietetic treatment; which must, there- 
fore, form a part of every method of cure. On the other hand, 
one must not overlook the fact that it is only one link in the whole 
system, and that it is always a mistake to vear one method from 


the united whole and to prec it fhe method of 


sumption. 
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: We begin with the psychical treatment, be- 
Psychical eid eee ; 
ing of the opinion that ‘a had psychologist 
Treatment. ; 


can never be a good lung doctor" (Cornet), 
This psvehical treatment ismoreor less deduced from physiological 
conditions, and is necessary, as the patient must have his will 
power and endurance encouraged for months and often for vears ; 
he must live conformably with the doet: r’s orders, he must follow 
rules of moderation and must change his prejudicial habits, often 
enough deeply rooted. First of all the patient must be educated. 
The course of treatment must be written out for him in every 
detail, and the utility and reason of the orders clearly explained 
in an intelligible way, for ‘eve ry rule is better imprinted on 
the mind and enforces itself more fully on the obedience if 
supported by a reason that can be clearly understood (Dett- 
Weiler), Isules as such are not necessarily obeyed, but if they are 
first understood they will be conscientiously carried out. Besides 
the rules of treatment, the most conscientious and cautious cleanli- 
ness in dealing with the expectoration must be impressed nthe 
mind of the patient. 

Very important, even necessary, is the instruction of the 
patient as to the nature of his disease. He must, as long as he 
is not hopelessly il, be told the truth. For never will he see 
the necessity of irksome rules and of wholesome constraint of his 
Whole manner of life, if the full seriousness of his condition is 
not explained to him. The unforiunate terms 
“weakness of the lungs must never be used in reference to 


oe 


Catarch* and 


pulmonary tuberculosis; they only lull the patient into a 
dangerous carelessness, for which he will later suffer. At the 
same lime, it is naturally wrong to exaggerate the danger. Most 
tubercular patients are impulsive, nervous weaklings, who, on 
a warning of merely “lung weakness,’ are not inclined to give 
up even one of their injurious habits, but who, on the hint of 
consumption, can more or less restrain themselves. Nowadays 
a verdict of tuberculosis is no longer a death warrant, and an 
exposition of the powers of therapeutics may remove many diffi- 
culties. What else can be said to each individual patient must 
be left to the tact of the doctor, who will act as he thinks fit. 
In hopeless cases medical frankness must give place to merciful 
evasions, for truth would here be cruelty. On the other hand, 
even a curable patient must be informed, if not at the first con- 
sultation, then later on, that he is suffering from a serious illness, 
from which he can recover only by following the doctor’s orders, 
and co-operating with him while jeading a fixed and regular 
course of life. The comprehension of ihe nature of his disease, 
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the hope of recovery and the conviction of the necessity of the 
requisite treatment, are stages in the education of the consumptive. 

The education of the patient also includes the acquisition of 
faith in his doctor and in medical sconce, which he must retain 
through the good and bad davs of jis chronic malady. As a 
rule, it is not difficult to persuade the frequently impulsive, but 
usually good-natured, consumptive, what he must do, and what 
he must leave undone. A. certain severity on the doctor's: part 
against trivolity, beneyoleace towards ignorance, and a warm but 
restrained sympathy for all, are preeeminently helpful factors. in 
the educational psychical treatment. 

Mental disturbance and unrest are harmful, and should, if 
possible, be obviated; we need only recall to our mind the rises 
of temperature and attacks of sudden hemoptysis which may 
follow emotional outbreaks, On the other hand. complete idle- 
ness and mental apathy are not the right things. We should, 
therefore, urge melancholy patients to light amusements, such 
as draughts, halma, dominoes, and chess; or to interesting books, 
music, discussions, garden parties, We. Card games may be per- 
mitted if net plaved for money. Reading, at least. in young 
pavents, must be strictly supervised; so-called popular medical 
Works are not good, as they may cause mental disturbance and 
prolonged agitation. 

In the physical treatment the two chief 


Physical 


ines are the management of the rest and 
Treatment. 


SNCTCHISG. Wiis si may he applied to the whole 
body or to the diseased lung itself. Under the tirst heading we 
have rest and exercise in the open air; under the latter we have 
breathing exercises and methodical deep breathing. Ino these 
matters we find great differences of opinion; while there are 
some who lay great stress on the exercise, and others who think 
more of the rest, the correct method lies in regulating the two 
for individual cases; but rest must take the chief place. 

: The open-air cure includes both rest and 
Open-air Cure. exercise in the open. For it no special 
altitude or climate is necessary. The Important point is the 
freshness of the air and its freedom from dust, gases and 
organisms, The purity of the atmosphere increases with its 
distance from human habitations, and its. freshness with the 
amount of exposure to sun and wind. Excessive direst sunshine, 
damp thick fog, and keen east winds are not. desirable for 
the open-air treatment. — The patients must be sheltered from 
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This consists in Iving out in the open air. 
Rest Cure. . 


in convernsent shelters, warmly clad, and with his muscles. re- 


Phe patient spends his dav out in the air 


laxed. “To spend the day in this way and the night in an airs 
bed near an open window ts to fulfil the conditions of a eontinuous 
airecure., Open halls, pavilions, baleonies, verandahs and 
shelters protect against direct sunshine, rain and wind, and make 
the open-air cure possible on every day and at every season of 
the vear. Private institutions, which receive more severe cases 
Who cannot go out, should have open halls, whieh can be heated 
and into whieh the febrile patients, still in bed, can be moved; 
costly but very necessary constructions, which we particularly 
recommend. Tbuts and shelters can generally be arranged with a 
little trou in the woods and gardens for short rests. In goad 
weather the treatment can be carried out under the open skv, and 
in hot weather under trees. 


lron couches with mattresses and movable backs are the most useful: 
tixed backs are not to be recommended, as rest in a horizontal position with 
the head only slightly rated is often destrable Recently Jacoby has con 


demned the usual halt-sitting position during cure, as it induces anemia ot 
the apices of the lung, which according to both ancient and modern views is 
conducive of tuberculosis of that region; this has been our opinion also tor 


many years. Jacoby goes still further and altogether forbids the semi-reelining 
position; he places the thorax flat, with the pelvis ratsed on an adjustable 
elevator Phe abdominal organs ire) thus pressed uy ivainst the 
diaphragm, compelling a deep costal type of breathing, and by compression 
of the low lobes driving the blood into the upper part of the lungs, and 
produc ehitive hyperemia of the apex favourable to cure 

ilan k Gd canves folding-chairs are not suitable, as they cause 
compression of the thorax, instead of allowing tree and ca-v breathing \- 
protection blankets may be used, and in winter fur- or sack-=. some of the 


litter betng steritlizable 


The rest cure is to be strictly carried out at the appointed 
umes and in the appointed way. Patients who are sitting up, 
or running to and fro, or Iving on their sides reading, or drawn 
up over some work, are not carrying out the treatment; fora 
Most important part of this is directed towards rendering the 
lungs hvperwmic by rest in an almost horizontal posiuen., The 
duration of the cure hours must be settled for each individual 
patient, according to the state of his lungs, his digestion and 
his heart. For afebrile patients of the first and second grades 
fram six to eight hours are necessary, divided into periods of 
i} to 2 hours in the morning, afternoon and evening; with 
steady improvement half of this will be sufficient; but slightly 
febrile, or aneemie pacents, also those with much couch, must 
rest the whole dav. These latter cases should have svstematt 


+ eee rth gavmtieemmenate 


| 
i 
| 
| 
| 
| 


1O2 N CLINICAL SYSTEM OF TUBERCULOSIS 


passive movements, or, better sull, massage of the extremities and 
trunk, to overcome the sluggish circulation induced by absolute 
rest. Very sensitive or weak patients must be gradually accus- 
tomed to the open-air treatment ; they should be brought into the 
house at sunset, and not be exposed to the night air till they are 
fully acclimatized. 

What are the advantages of the open-air treatment? The 
prolonged exposure to the unrestricted light and pure air in all 
weathers counteracts many of the effects of tuberculosis, especially 
the wasting, the toxic heart weakness, the catarrh and the fever. 
Further, the daylight and sunlight stimulate the cellular tissues, 
strengthen the organic functions, facilitate the excretion of car- 
bonic acid, stimulate the blood changes, and restore the impaired 
action of the skin. There is an increase of energy, and the patient 
is hardened, strengthened and tranquillized. The heart beats more 
steadily and strongly, the appetite and body-weight improve, 
night sweats disappear, the slighter grades cf fever are removed, 
the sleep is more peaceful, and the feeling of general well-being 
is augmented. Improvement in- the lunge condition goes hand 
in hand with this, the cough becomes less, the expectoration 
diminishes, and the breathing becomes altogether more free. 

Jacoby observed after rest with the chest horizontal and the 
pelvis raised, that in a much shorter time the breathing became 
deeper, the cough less. the expectoration loosened and then 
ceased, and especially the pains in the chest and back disappeared. 
We agree that these results are possible, but from our own experi- 
ence must make the reservation that the “* auto-transfusion ’ 
position of Jacoby, even if the lowering of the thorax and raising 
of the pelvis are CaAULLOUSTY and gradually done, cannot be con- 
tinuously and systematically emploved for all patients, and not 
even for the greater majority. Many patients refuse at once from 
indolence or other unreasonable considerations: but not a small 
number of those who carefully: follow all the rules. after rest 
in this position suffer from cerebral and) general congestion, 
which more than counterbalances any useful hyperemia of the 
lungs which may have been induced. In spite of this we hold 
with Jacoby that it is scientifically correct to try and induce some 
hyperemia of the lung during rest cure. It must be attempted 
by encouraging rest in a completely horizontal position, and 
when this is well borne the foot of the couch may be slightly 
raised; the horizontal position at least being absolutely insisted 
on. The henetits of the rest cure are frequently not sufficient by 
themselves; and outside the sanatorium they are almost entirely 
valueless. 
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Exercise. 


pulse on the part of the patient towards exercise, which may be 
utilived under careful supervision. [Tt must be remembered that 
Wie conustappuive is a weakling whose duty it is to save his 
aier’s old rule very truly said ** the healthy man 
Jared, but the consumptive must sit that he should 
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ground, at an easy pace; but in every case the amount of move- 
ment must always be controlled by observation of the temperature, 
pulse, heart and general condition. One pavent will require more 
rest, another more movement; as a general injunction, 
good walk is almost more absurd than ‘* Lie a lot in the open 
air.’ Tf all signs of reaction are absent) the rest) may be 
shortened, and the walks lengthened to one or two hours, still 
forbidding much hill climbing, especially for strong, quite afebrile 
patients with localized disease, and in a good state of nutrition. 
The walks must he tinished in good time, so that the patient 
can sull have a quarter to half an hour's rest before meals; this 
will facilitate the digestion. After the midday dinner, rest, with 
or without sleep, is always required, unless the patient is a well- 
nourished, heavy eater, who should not put on more weight. 
In summer the early morning and late afternoon hours are to be 
preferred for jong walks; in winter the tater morning and early 
afternoon ; they are not to be given up for unfavourable weather, 
such as wind, light rain and snow. In severe rain, tempests, 
storms and heavy snowfalls the patient must not go far from the 
house. Tle must always walk with an upright carriage, and take 
care to breathe evenly through the nose. In steep places he must 
walk more slowly, and must stop or turn if the breathing and 
heart action become accelerated. 
be doubted that the amount of rest ordered by 


It cannot 


doctors was previously excessive, and perhaps is so still. Dett- 
weiler, who introduced the rest cure, has himself spoken against 
excessive rest and in favour of more exercise. But the contrary 
opinion, that lung tuberculosis can be cured quite without rest by 
means of exercise and work, is equally unfounded. The broad, 
middle path must here be followed and the correct: “ dose?’ of 
exercise carefully preseribed, drawing distinctions between wasted 
and corpulent patients, between febrile and afebrile cases, between 
early and chronic third-grade cases, and between a tubercular 
diabetic and one with an affection of the heart. The way the 


of a quarter to half an hour's duration, on level 


nervous system reacts to rest and movement must also be cou- 
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With increasing improvement in the lungs 
and the general condition there is an im- 


We may begin by permitting two to three 
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sidered. Patients, who on the rest. couch are nervous and 
Neurasthenic, may have their rest hours broken up by more 
exercise, if the state of their lungs allows it. 

No general rule can be made on the question. of permitting 
exercise in the form of games, sports and physical labour. When 
long walks, especially uphill, are well borne, lighter work in the 
open air cannot be harmful. We also think that it is useful to 
systematically habituate to work those Who must soon return 
to arduous occupations. We lay less stress on the still un- 
determined *S auto-inoculation produced by more severe work 
than on the psychical stimulus of knowing that the power of 
work is returning. Under similar conditions croquet and skating 
may be permitted, but lawn-tennis, bowls, gymnastics, evcling, 
rowing and dancing must be forbidden if the disease is still active. 
Riding and tobogganing are on the border line, thes may be 
allowed if the patient knows how to be moderate. In ceneral 
the doctor should take the line that much care and prudent exer- 
cise is the best for his patient, 

Aiband: Son Recently it has been proposed to combine 

airand sun baths with the rest cure. The 
Baths. sun-bath is civen in many different Ways, 
which cannot be described here in details in consequence of the 
direct action of the sunlight its eifest is more marked an: more 
severe than that of the air-ebath. If the prejudice against the 
use of sun-baths in tuberculosis has been removed, there stil! 
remains the doubt as to their action apart from the necessary 
exposure to the air, and whether their effect is due to the warmth 
of the sun only, or to the Intensity of the light, and whether the 
LISSUC-DEnClratingevelloweanel red. rave care: Ae powerful as the 
blue and ultra-violet, which owing to absorption have only a 
quite superficial action. Tt is quite certain that the sun-baths 
stimulate tissue changes. Therefore they may be recommended 
roles ine si icriseves Pasty consumptive, who is corpulent oor tends 
to become so. Prudence and caution are, however, required, as 
sun-baths may produce rises of lemperature from 2° to 3° Fy or 
more, cardiac irregularity, end increased irritability of the nervous 
system. They are contra-indicated in advanced neurasthenia and 
in cases with a tendeney to fever or heemorrhages. The head 
must be protected, and the duration of the sun-bath must not 
exceed half an hour. 

\ir-baths act on the skin by means of the air and light; 
they influence the heat regulation, lessen nerve Irritation and 
increase the perspiration. The results are stumulation of the 


the cells, increase of Ussue changes and of 
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the appetite, strengthening of the heart's action and of the 
respiration, and diminution of the expectoration. The air-baths 
also harden and strengthen the patient, and have aio beneticial 
acuon on neurasthenie and ancemic individuals, af commene | 
with care, Apart from the general hardening, they MmMprove the 
constitution and remove se; ondary catarrhal conditions.  Pleaor- 
rhages and temperature rises need not be feared, only the bath 
must not be prolonged for more than ten to fifteen Minutes; also 
they must be commen.ed with caution at certain seasons of the 
vear. At unfavourable seasons air-baths mothe room, lasting 
from ten to eighteen minutes, accompanied by plivsical exercises, 
may be recommended, but only on the deetor’s orders, 

More necessary and important is the permanent airebath, in 
the sense that permeable clothing and coverings should allow, 
both by dav and night, a constant mterchange between the air 
surrounding the body and the outer air. Without chilling the 
hody this will facilitate the action of the skin, and diminish the 
perspiration, On these grounds corsets must be forbidden, and 
aso thick feather-beds and heated bedrooms. 


exercise and movement oat the lunes by 


Lung 


; means of lung gvanastics requires adroit 
Gymnastics. 


and vigilant imdividiaal Management — to 
avoid excess. We do not share the fears of these over-cautious 
physicians who see in every deep breath a danger of drawing 
tcl into the deeper parts of the lungs. Tf this were so all 
wpeuties would be useless, | since mintentionabl cle 
dhs are tnevitable. Neither can we agree with those who 
attempt to climinate from the body the diseased parts by means 
of Injudicious exercises, on the ground that the sooner the atfeeted 
partis removed the better for the organism. This is a dangerous 
doctrine: since early preeesses may become healed without loss 
of substance, and a rapid separation of the diseased part, even 
if it is successful, is not desirable. Mechanical irritation of 
recently inflamed tissue will cause an increase of exudative and 
destructive changes, augment toni absorpuion and infallibly end 
in hemorrhage, fever or heart disturbance. The recovery of 
tubercular lungs and of the whole organism can only take place 
Dy a process of regular, slow development. “Therefore it is better 
hat necrotic tissue should be slowly removed, and the still une 
affected surrounding areas strengihened, not roughly and rapidly, 
but by methodical! weighing and proving each step. Only thus 
shall we avoid the bitter experience of having to attribute to the 
progressive character of the disease bad effects, which are 


really due to unsuitable and carelessly applied lung exercises, 


ow oh rh 
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However, in cases which have come to a standstill under 
treatment, and in which the fever, expectoration and cough have 
disappeared, it is well from time to time to vary the rest treat- 
ment with exercises. “This may be done by regular, methodical, 
deep breathing, inspiration taking place slowly and steadily 
through the nose >.ithout over-distending the lungs. This is 
followed by a rapid, jerky expiration, which may be assisted by 
pressure of the arms on the chest. But the patient must be 
informed that movements of the arms alone, without attention to 
the method of breathing, are useless. Naturally these exercises 
require constant control. 

Simple deep breathing in the open air is sufficient : apparatus 
for respiratory gymnastics are superfluous in consumption, As 
much as we dare attempt to do, that is, to improve the nutrition 
of the still healthy tissues by the necessarily increased blood- 
flow, and to raise the blood and Ivmphatic flow through the 
diseased areas and their surrounding parts back to normal, we 
can achieve with exercises without apparatus. An inereased flow 
of air through the lungs goes hand in hand with an increased 
flow of blood. Tt is obvious that lung exercises may also be 
regulated by means of walks, especially by mounting gentle 
inclines. 


Treatment by means of baths is the second 
Treatment by : 


method of physical treatment. The treat- 
Baths. 1 


ment affects the general health, and may 
be emploved to a greater or less extent, according to the local 
and general state. 1 mechanically purities the body, it educates 
he patient in the value of cleanliness, it promotes the naiural 
functions of the skin, and so raises the powers of resistance of 
the organism against infection. These measures of hydro- 
therapeutics are efficacious in stimulating the nerves in the 
skin, strengihening the action of the ‘ eart, diminishing the 
peripheral resistance both in the svstemie and pulmonary 
Systems, improving the state of the blood, deepening the respira- 
tion, taciitating the exchange of gases, regulating assimilation 
and nutrition, and improving the digestion and appetite. 
Consumption is a disease of the skin, in so far as. the 
p! vsiological skin breathing is disturbed. For the purpose of 
restoring this function a hot bath at go® to 95° F. for five to ten 
minutes once or twice a week is useful; plenty of soap must be 
used to get rid of perspiration, grease, scurf and epidermic 
seales. After the bath a cool douche of 68° to 80° | Des ol pak 
tepid sponging, followed by careful drving, should be used. 
Siightiv febrile panents should take their bath in the morning 
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as the time freest from fever, and should then go to bed. Patients 
With temperatures of 1002 to 1022 F, generally stand the bath well, 
if the heart is in: good condition. Kohler observed, even after 
a hot bath of 105? to 10S? F., a fallin the lemperat tre, and recom. 
mends hot baths for feverish patients, if there is no contra. 
indication, every two to four davs, according to the reaction, 
but not every day. We have not observed this immediate effect 
of hot baths on tubercular fever, and do not recommend them 
for very feverish and advanced cases more often than once a 
week > and employ ins.cad drv rubbing of the whole skin till it 
becomes red every morning. For preventing the perspirations 
we use every morning or evening partial or complete sponging 
with vinegar, alcohol, of aromatic spirits of ammonia 7O parts, 
sea-salt solution 20 parts, and e:u-de-C ne 1O parts. 

The skin of the consumptive is also affected as regards the 
power of adjusting the cutaneous vaso-motor system to the 
charges of temperature of the air. Thence comes, apart from the 
affection of the lung, the peculiar liability to cateh cold, which 
isa pathognomonic sign, even in quite carly stages, and lasts 
throughout the disease, especially in acute cases. The harden- 
ing of the skin by means of baths is therefore very important. 
We must, by means of a careful and lengthy employment of 
baths, bring up the thermal resistance of the whole skin of the 
consumptive to the level of that of the face (Winternitz). 

For the treatment by baths it is necessary that the details 
be adapted to the individual susceptibility of the patient. The 
patient may feel the effects of coid, with bath temperatures only a 
tew degrees below the indifferent point. The bath should be 
iaken when the patient is warm either naturally or after rest in 
bed, exercise, or a warm breakfast; it Should be short and should 
Hot chill the patient, who should feel braced up and invigorated. 
One a dav is generally sufficient, 

A simple form of treatment, that can he applied anywhere, 
is moist friction and partial washing in bed in the early mornings, 
The chest, back and extremities are quickly rubbed down with 
brisk movements of a batheglove or towel soaked. in spirit. or 
water, and afterwards dried with a rough towel. One part after 
the other being exposed to the cold water in this method the 
total effect is mild. The patient is to remain in bed for some 
time after the rubbing down. Rubbing down with cold water 
Ini 


because after 


finitely to be preferred to lukewarm washing 


sO 


the latter there is no comfortable warm feeling, as after the 
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advanced or weakened cases we order a rubbing down with spirit 
after the cold-water friction. 

As the strength increases one can employ more severe mois! 
friction of the whole body. The comple ely naked patient les 
outside the bed, and is rubbed down bv sharp strong movements 
of a damp sheet thrown over his shoulders, either cold water or 
5 per cent. salt water being used. After this the patient. is 
enveloped ina dry sheet and well rubbed. The whole process 
lasis one to two minutes. The water at first must be of a tem- 
perature of 75° to 83° F., and ean gradually be reduced to 
55° to 65° FL The patient may dress immediately after this, or 
go back to bed for a quarter of an hour. The action of this 
method consists in the contraction of the peripheral vessels by 
the stimulus of the cold water and. their subsequent dilatation 
after the rubbing. 

Ac rnore marked) stimulation may be obtained bv hot Sitz 
baths with cold douche on the upper part of the body, inereasing 
in force, to be followed by dry rubbing. — They must only be 
emploved for fairly strong patients, whose powers of reaction 
are sul good; they are contra-indicated for anzemic cases. Pere 
spirations, cold feet, headache and sleeplessness may be treated 
by hot or cold foot-baths or foot douches; for this purpose it is 
best to begin with hot water and finish with cold, so producing 
a maximum effect on the vessels. Short cold Sitz baths after 
massage io the body are often of great service against the chronic 
constipation of consumptives. Arm and hand baths will) be 
found useful for perspirations, for cold hands, and for feverish 
patients, 


The most energetic form of hydro-therapeuties is the spray, 


jet or needle douche, to be followed bv energetic rubbing and a 
walk. tt must be decided for each individual case which douche 
to use, whether it lasts for five, ten oor fifteen seconds, and 
Whether it should be tepid (68° F.) or cold. It must be reserved 
for strong patients ino whom prolonged observation has shown 
that the disease is Stationary or healing: in winter special caution 
must be taken in ordering the length and temperature of the 
douche. With preper precautions the patient need not be afraid 
of bad effects. NX good skin reaction and a subjective sense ot 
well-being are signs that it has been well borne. The douche 
should be taken immediately after the night's rest, or better still, 
after breakfast; in the former case it is better with delicate 
patients, especially women, to give a glass of warm milk befor 


the douche, which will assist the skin reaction. 


Lately the hot douche has been enploved in the form of 
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jet of water at 104° t 120° F. directed from three or four vards 


olf on to the principal seat of disease. Phe duration of the 
douche must be short, and the temperature of the water main- 
tained throughout. Itois beyond doubt that the hot douche 


removes pains in the chest, deepens the respirations, and loosens 
and diminishes the expecvoration; it may therefore be indicated 
for certain cases of desquamative pneumonia, difficult eX peclora- 
tion, «nd advanced cases. But it can never take the place of the 
cold aouche, which remains for stationary cases the means of 
hardening pur excellence, A cording to our experience the hot 
douches can be dispensed with: not so, however, the cold and 
tepid shower and needle douches. The strong stimulus not only 
to the organ dire tly attacked, the skin, but also to the muscles 
and their vessels, causes a change in the blood distribution. of 
the whole body. Also the contractions of the heart are strengeth- 
ened, the Ussue changes stimulated, and the breathing accelerated 
and deepened. It follows from this that the douche must not 
be used for febrile patients, for those with active disease, and for 
weak, ancemic persons. The colder the water, the greater the 
amount of water used, and the higher the pressure the more 
energetic, naturally, will be the skin and general reaction. It 
Is not rare for strong and well nourished Persons to react too 
much to the douche: it may cause dizziness, creat exhaustion, 
and more or less severe headache, sufficiently severe io prevent a 
repetition of the treatment. The headache can generally be pre- 
vented by tving a wet cloth round the fore ad before entering 
the douche. 

Therapeutic measures even more valuable than. those just 
mentioned are the regulated chest packs of Winternitz. They 
ean be applied by a chest bandage or by several towels joined 
together, 

\ccerding to the directions of \W internitz, an S-in. bandage about 7 o1 
S vards long is dipped in cold water and Wrung out It is carried round 
the chest, Passing alternately under one armpit and over the opposite 
shoulder, the rest of the bandage being carried circularly round the lower 
part of the thorax. Over this a drv flannel bandage can be wound It 
delicate and anwmie patient set chilled it is advisable to rab the skin well 
beforehand with aleohol and water, and also to place lavers of Waterproof 
stuff between the turns of the bandage, which retains the heat and is 
particularly serviceable for pains in the chest and for promoting the 
absorption of pleuritic inflammatory products, Irritation and eczema ot 
the skin sometimes compel frequent removal of the packing 


The packing is ordered for the night. By those staying in 
bed they may be vecd also every three hours during the day, or 
In afebrile 


“ases every five to six hours. At every change of 


packing the skin must be dried and rubbed till it glows. 
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The followers of Winternitz give a physiological explanation 
of the action of the packing on the respiratory organs and whole 
body. In the first place the packing during the night quietens 
the movements of the chest, and therefore als «of the diseased 
lungs, and in the second place it acts in a tran quillizing way on 
the whole organism, without having any drawbacks; the dis- 
tressing cough, and the irritation of the air nassages will be 
lessened, pains in the chest and side alleviated, and sleep will be 


easier 


and deeper. As a consequence of the undisturbed sleep, 
quieter cough, and paintess breathing there is the desired loosen- 
ing and facilitating of the expectoration of the accumulated secre. 
tion, especially if, after the bandage is removed, the chest and 
back are strongly rubbed with cold water. If it occurs in the 
morning directly after waking the easy expectoration is followed 
by a dong salutary rest. The action can be still further inereased 
In pleural affections by pouring alcohol on the damp bandages, 
Which increases the hyperamia. 

The use of hot chest packs, instead oc the cold bandages, 
may be desirable for patients who at the same time are suffering 
from rheumatic pains, and for those who are so anwmic or badly 
nourished that they become chilled and not warmed in the cold 
pack. Simply placing damp towels on the chests of recumbent 
patients is not to be recommended, as they are vasily displaced 
and may cause chills. Other partial packs may be ordered. at 
any time. [tis better not to employ general cold packs as they 
may raise the temperature to the point of fever, and increase the 
work of the heart. 


‘ ; Phe dietetic treatment consists principally 
Dietetic ! aaa 


In providing the consumptive with suitabk 
Treatment a 


nourishment. Nourishment is of the firs 
importance for the progress of the patient on account of its 
direct: influence on the condition of the body. Just as th 
loss of weight is one of the first clear evidences of tuberculosis, 
so from a purely empirical standpoint an increase and mainten 
ance of the weight is distinctly a favourable sign, aN. the 
digestive organs are one of the first lines of defence again: 
tuberculosis, so also are they one of the most important factors i 
the healing of that disease’ (Dettweiler). It has been show 
both physiologically and clinically that with a raised state + 
nutrition the condition of the blood improves, the blood corpuscle 
Increase, the action of the heart is regulated, and the powers 
resistance of the tissues become and remain greater. As tl 


eireulating blood possesses more or less nowerful nrote: 


bodies for the lungs, and antitoxic and antibacterial elemen 
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Which can resist the tubercular infer Hon, soevery improvement in 


the general state of nutrition will directly oppose the eNCIUNY 
causes of the disease. In this sense the inc rease of 


body “weight 
is of value as a sign of the 


raised resistance of the organism. The 
question of nourt-hment becomes the Keystone of 


treatment, at 
tuberculosis of the hinges | 


Hs constitutional result of malnutrition 
corresponds with starvation of the tissues, as Brehmer and Dett- 
weiler have always emphasized. 

The attempts to influence favourably the tissue changes of 
eonsumptives have, however, nothing in common with forced 
overfeeding, the inconsiderate stuffing, which for many vears 
has passed as almost the only weapon against tuberculosis. We 
know to-day, fo mention only a few points, that the introduction 
of large quantities of albumen, especially of 


animal albumen, not 
only fails to inerease the powers oi 


resistance, but may in Weakly 
constitutions produce further harm) from. the excessive vork 
thrown on the digestion and from the formation of toxic hv- 
products. Tt is not in accordance with sound therapeutics 
to order a consumptive with flabby heart muscles to drink 
as much milk as is possible, simply because it) contains all 
the necessary foodstuffs in a comparatively digestible forms to 
supply the requisite number of calories something like seven or 
right pints a day would be required. AI excess of fluid) not 
required by the body produces sensation of fulness and discom- 
fort, and in sensitive patients disturbances of respiration and. of 
the heart's action, without offering any nutritional advantage 
worth mentioning. In fact excessive nourishment of consump- 
lives up to the point of corpulency is no advantage but a dis- 
advantage, because it throws increased work on to the lungs, which 
would be better without it; and in any case the acquired fat is 
very easily lost and does not protect: against relapses, Rapid 
and excessive formation of adipose tissue is particularly disad- 
vantageous when there is much diminution of the respiratory lung 
surface, as occurs with marked fibroid or destructive changes in 
the lung; the dyspnava on exertion is increased. and fatty de- 
generation of the heart favoured. 

Therefore the dietetic treatment of the consumptive must also 
be adapted to individual cases. We must strive to obiain the opti- 
mum and not the maximum nutrition in each case, not to overload 
the body with fat and water, but to increase the capacity for work 
by improving the blood and the muscles; not to increase the 


quantity of the cells but to raise their quality and energy. This 
sd bi a St i: 


Aim is seenest 


varied and prepared diet, 


avoiding excesses either of animal or vegetable food, and paving 
less attention to its caloric value than to avoidance of sameness. 
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Phe mixed diet must contain all categories of foodstuffs, 
albumens, fats, carbohydrates, and salts. As this gives a vers 
wide range it is possible to supply the requisite number ot 
calories in many different Ways. 

Phe tubercular adult reqtires, in order to supply a balan 
towards a gain in weight, about 3,300 to 4,000 calories; that ts 
foo grim, of albumen supplying 400 calories, 200 grm. of fa 
giving 1.200 calories, and goo erm, of carbohwdraie producing 
1,400 calories, altogether about 3,600 calories. 

According to recent researches the minimum of albumen 
should he so grm. a dav. But there is not the least ground for 
limiting the consumptive to this amount. On the contrary. 
Rubner maintains even for the healthy “‘that more than the 
margin of safety is necessary.’’ Albuminous foods include meat, 
poultry, game, fish, and eges; meat and eges being particularly 
valuable. 

Apart from its caloric value meat claims a large place in the 
isricher than any other food in substances sumulating 
he heart, and the nervous svstem. But in our esti- 
he value of meat we need not go so far as is done m 
e there are sull to-day special dispensaries for zvmo- 


Metl is, for the treatment ot 


fthe tuberculous with the raw 


fiesh of such animals as are not subject to tuberculosis. We 


can also do very well without the use of large quantities of fresh 


ox-blood as a food (200 erm. mixed with milk or wine). The 
Ise if large qua tities of Meat mn anv case requires a good diges- 
LIVE. state. [loppe-Sevler coasiders its use justifiable in tue 
hronic, more tibroid varieties of phthists, 

Ikees possess a high nutritional value, and can be place! 
efore the parent In an avreeable and appetizing form, or may 
be added otl solid or liquid) foods. Still the addition of 
half a dozen eges to a meal already sufficient. in Sele eoats 
somecmes done, is a gross error, which the doctor MUSL Oppose. 
In cases of poor appetite it is advisable to use only the volks, 
Which contain two-thirds of the nourtshment; they can be added 

liquids and soups, of may be beaten up with a litte femon- 
Juice, sugar, cognac, or wine, Thiee, or at most four, eggs may 
be used in cases in which the appeute is verv bad. 

Fats plav a special part in the nourishment of cOonsumptives, 
especially .f there is much wasting. The form in which the 


tv of fat is introduced depends on the habits and 
as well as on the climate and season 


Is now understood that the cod-liver-oil treatment 


har of former vears, is only possible in the winter. and 
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generally only with cehildren. Adults di tue taking the oil 


regularly, and it often does not suit them in summer. Pat bacon 


and meat, also suet, may be taken by adults in the more northern 
climates, Specially prepared dishes with much fat soon pecome 
repug. int, especially if the gastric secretion is deficient. Phe 


quantity of fats may be with more advantage supphed in the 


form of good butter, milk, and cream, 


Butter may be plentifully used in the preparation of meat, 


flour and exp dishes, and in Soups; itis also always easily eaten 
with bread. Milk, as an addition to the chet, IS rightly 


ghtly much 
valued. If only about half to three-quarters of a pint of milk is 


taken at breakfast, luneh, in the afternoon, and at bed-time there 
i 


is no fear of producing digestive disturbances always provided 


that itis take a by mouthfuls, and that the milk is above suspicion. 


Boiled milk is better than raw, as itis easier to digest and safer. 


The unpleasant taste that many prtients find in boiled milk ean 


be removed by the addition of a Vittle salt. or lime-water, or in 


exceptional cases, of brandy. Milk can also be taken wih oan 
equal quantity cf mineral water, or with one of the prepared foods, 
or as bread-and-milk. To the welleknown preparations ketir and 
koomis has been recently added voghurt, whieh may be recom- 
mended as a substitute in eases of aversion to pure boiled mith. 
As cream has three times the calorie value of milk it is sufficient 
‘o take a quarter of a pint of cream in the dav, in order to con- 


siderably increase the nutritive value of a meal without appreci- 
ably increasing its bulk. 

The importance of carbohydrates as an article of chet for 
consumptives lies in the fact that they can he served in a variety 
of Ways, and prevent an exclusively, or too preponderatingly, 
albuminous diet. Further, in) cases of averison to meat, they 
form with fat, especially butter and eves, a very valuable food- 
stuff. Peas, beans and lentils may be recommended in the form 
of soup, when, however, they soon induce a feeling of repletion ; 
or better as cooked vegetables with meat. The various forms o° 
breads, biscuits, soup thickenings, macaronis, vegetables, and 
puddings may he just mentioned: some of the latter are valuable 
with fruit juice if the action of the bowels is Sluggish. Potatoes 
should be served in one form or another with every meat course. 

Ve,etables of all sorts are of great value in cases of con- 
sumption, as in the other chronic diseases. Asparagus, spinach, 
cauliflower, and carrois may be specially mentioned, and if the 
digestion is good the various kinds of cabbage. The question of 
A ce May ee : 


Gieietic use of their minéral contents is not. vet thoroughiy 


understood, they seem to have no special significance in tubercu- 
Ss 
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losis. A suitable quantity of vegetables supplies that amount of 
indigestible matter needed for the nec hanteal work of the bowels, 
and prevents them from be oming torpid. 

Salads and fresh or cooked fruits have a similar importance 
for the regulation of the bowels; one or other should never be 
lacking. 

Artitiv ally prepared foods can never replace natural foods. 
They have their place, however, when the intake of food is 
reduced, on account of the more con entrated nourishment they 
contain, The artifieial meat preparations can be quite excluded, 
as they act as stimulants rather than foods, and a similar effect 
can be obtained as well, and more cheaply, by home-made beef- 
tea. Tr pon, containing go per cent. of easily assimilated 
albumen, is much to be recommended. Amongst the casein 
preparations we may mention sanatogen, plasmon, nutrose, and 
eucaine; and of the vevetable albumen preparations, roborat. 
they are considerably cheaper than peptone, which supplies 
albumen in an already prepared form to patients with deticient 
hydrochloric acid secreti ns Liehbie’s and Kemmerich’s peptone 
may be recommended, also somatose. There is no need of 
artificial preparations containing » except cod-liver oil and 
lipanin, The carbohydrate food p eparauions are very valuable 
such as prepared oatmeal and groats, malt extracts, bio-malt 


NX ’ . 


Mellin’s food, hygiama, guajakose,  biocitin, and Riedel's 
lecithin, ov. Noorden has fa recommended riba, a tish 
albumen preparation, which nh also be obtained combined with 
malt as riba-malt: our patients would take the latter, but soon 
refused the first on account of its fishy taste and smell, which are 
difficult to disguise. Before prescribing any preparation of this 
kind it is as well to j quire into price. 

On the question of the use of aleohol we follow the middle 
path, and hold it to be not necessary for the consumptive, but 
also not harmful; a ceneral prohibition is not justified. There is 
no compelling reason to make a tubercular patient a total 
abstainer. A glass of beer, or a glass of light table wine, should 


be allowed at the principal meals to those who eat better with it 
] 


; 
for such small quantities of dilute alcohol certainly do no harm: 
they are rather favourable, as they increase the secretion of 
digestive juices. Even Forel recognizes the sense of well-being 
induced by aleohol in certain forms of weakness, and also utilizes 
is narcotic properuies for inducing euthanasia; we wish to 
draw the attention of the strongly teetotal physicians to this, 


when they stigmatize the supply of aleohol to feverish and hope- 
iéss phthisical patients as dram poisoning. On the other hand 
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alcohol must not be ordered as a tonie either with the meals or 
between them. ‘Pubereuiar children and young people must no 
have aleohol in any form, even it it seems indicated. Great stress 
must be laid on the dangers of alcoholic excess. 

According to what has been said a good plain fare. is 
sufficient for tubercular patients, one meat course being enough 
at the mid-day meal. Tf patients desire and are accustomed to 
more it may be allowed; nevertheless we should remember that 
there is no advantage ina long menu, in whieh certain dishes 
are liable to recur with wearving frequeney, Certainly more 
variety can be obtained by limiting the number of courses, whieh 
should be tasefully and appetizingly prepared and served; but 
tastiness must not he sought by excess «f spiees* piquant dishes 
difficult to digest must be limited in number or entirely avoided. 

‘areful mastication of the food is important. The patient 

be allowed time to eat, so that he does not bolt his food. 
v detective set of teeth must be repaired and supplemented ; till 
that is done the meals must he reduced. A fixed routine in the 

of He and reculer al iimes are to be oo 's adhered to. 
For it is just the habit of regularity in taking feod tnat produces 
In most patients a feeling of hunger. ‘* To vive wav at all hours 
to the whims and weaknesses «f the stomach is bad"? (Dettweiler). 
The meals must he separated from each other by two or three 
hours, for the stomach requires that time for its work. 


The weight should be taken ance a week. at the same hour, 


and in the same clothes. The normal weight, apart from slight 


variations due sex, age, and callin in adults should be as 
many kilograms ¢s there are centimetres in the proportionat 


height above a metre. 


Phe proportional height is twice ( nee ft the crown of the 
head to the middie of the swmphysis pubis. If that distance is 8s cm., for 
example, the proportional height is 170 em., and the normal body weight 


should be 7o kilos 


The following arrangement of meals, in accord with the 
previous remarks, should be followed :— 

(1) Breakfast at 7.30 to S a.m. Weak coffee, tea, or cocoa, 
with plenty of milk (half-pint), or porridge, white bread and 

iter (in badly nourished cases an egg, in cases of constipation 

brown bread, honey, or jam), 

(2) Luncheon at to a.m. Half to three-quarters pint milk, 
cocoa, or thick soup, with dry or buttered bread, or an ecg. 

3) Mid-day dinner at 1 p.m, 


Soup, meat course, potatoes 
clogs =) cM a ep le stewed fr i 


er salad, a c (if 


more 1s required a fish course or a second meat course may be 


added). With this a glass of beer or wine or mineral water. 
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(4) Tea at 4 p.m. Tea, cofiee, or cocoa with plenty of milk 
(half to three-quarters pint), with bread and butter and cake. 

(5) Supper at 7 p.m. Soup, hot or cold meat or eggs, bread 
and butter and cheese; with it a glass of beer or wine, or weak 
tea or mineral water (if more is demanded both hot and cold meat 
may be given, or another course may be added). 

(6) Late supper at g p.m. Half-pint of milk, cocoa, or thick 
soup. 


bib seston 


perl olden Sona 58 


Il. The Specific Treatment. 
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The specitic treatment includes the means of producing both 
active and passive immunity. While the first method incites the 
organism itself to prepare actively the specific protective bodies, 
in the second method the protective materials are formed in other 
organisms, and are supplied as serums ready made to the tuber- 
cular patient, who therefore has nothing to build up for himself. 

¢ The tuberculins are used to produce active 

Active : Ne, : 
Immunization, In Germany the most 
important and the most carefully studied 
and tried tuberculin preparations are the three of Robert Koch : 
the old tuberculin, the new tuberculin T.R., and the new bacillary 
emulsion tuberculin BLE. Of these preparations the new tuber- 


ee 
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Immunization. 


Se. mann tet 


culin TLR. is hardly used to-day owing to its high price and slight 
durability ; also it is by no means indispensable. By the side of the 
old tuberculin we have, what is according to Koch the still more 
completely albumose-free preparation, tuberculin A.F.; it is free 
from albumens, peptones, and meat extractive bodies, which the 
old tuberculin contains on aecount of the gelatine-broth, as it is 
prepared from cultures growa on an albumose-free fluid medium 
(asparagin). Also Koch's bacilary emulsion, in) our opinion 
the best and most effectual of all hitherto known tuberculins, has 
been rendered milder by the addition of a very valuable tubercu- 
losis serum, the new preparation being the sensitized bacillary 
emulsion (S.B.E.), the tuberculosis sero-vaccine of — Hoechst. 


¢ 


Besides these, there are Denys’ tuberculin, Landmann's tuber- 
culin, Klebs’s tuberculin, Béraneck’s tuberculin, Carl Spengler’s 
bovine (perlsucht) tuberculin, tuberculinum purum of Gabrilo- 
witsch, the iron tuberculin, and tuberculins prepared after Koch’s 
method from tubercle bacilli of birds and fish. 

For the production of passive immunization 
there are Maragliano’s serum, Figari’s 
heemo-antitoxin, Marmorek’s antitubercular 
Serum, and various antistreptococcie serums. The preparations 
for passive immunization have hitherto done so little in the 


Passive 
Immunization. 
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ment of pulmonary tuberculosis that their value is more than 
doubtful. In any case they come so extraordinarily far behind 
the active immunizing w«rculins in effect and Importance, that 
we may pass over them here without cetriment to the value of 
this chapter. We would refer our readers to our book on ‘* Tuber- 
culin in) Diagnosis and Treatment,’ which gives a detailed 
account of all these preparations. 

The ** passive-active ’ treatment of tuberculosis by means of 

Carl Spengler’s immunizing body (1.IK.) may be also passed 
over, since we have shown by extensive clinical tests that [.K. is 
useless for the treatment of human tuberculosis. Numerous other 
authors have obtained the same negative result. For this reason 
the latest attempts of Frau Fuchs-Wolfring to bring LIK. to the 
fore will never be successful. 
The tuberculin treatment. attacks direcily 
both the tubercular toxin and the tubercular 
foci in the lungs; and it is in fact these two 
points which require treatment. Whilst the hygienic and dietetic 
treatment aims only at increasing the natural resistance of. the 
affected organism, the tuberculin” treatment develops over and 
above this, by means of the production of artificial immunizing 
substances, an elective action on the morbid issue, and produces 
results which are beyond the capacities of the hygienic and 
dietetic treatment alone. 


Tuberculin 
Treatment. 


The tuberculin treatment has not been irrationally added of 
recent years to the natural methods of healing; the substance 
introduced into the system is not antagonistic to the organism, 
but stimulates it to produce reactive products (antibodies), which 
it is not ab'e of itself to form in sufficient quantities. By stimu- 
lating the vital functions to the formation of antibodies the tuber- 
culin treatment imitates the natural process of self-healing, which 
it in fact reinforces. Thus the tuberculin treatment is in no 
Way in opposition to the usual constitutional treatment. The 
general treatment of the patient must rather be necessarily joined 
with the tuberculin treatment, the latter being of the greatest 
service when full advantage of the hygienic and dietetic régime 
under medical supervision can be taken at the same time. 

We therefore consider this combination of the two treatments 
to be at present the most efficient means of combating active 
pulmonary tuberculosis. 

When the combination of both methods of treatment is not 
possible, tuberculin by itself must be employed, wherever it can 
be done. More wili certainly be achieved with it) than) with 
any other method of treatment used by itself. 
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There is no need to enter into the details of the first tuberculin 
era, with its vague and incorrect methods of employing the 
remedy. We need only condemn the idea of producing by 
means of tuberculin * 
mobilization of the bacilli,’” in case that still lingers anywhere. 

Let us turn to the tuberculin therapy of to-day, and the 
present conception of it. [It is peculiarly a gentle, gradual 
method, which begins with quice small doses of tuberculin and 
increases them only by very small amounts in the course of 
the treatment, so that strong reactions are avoided. 

The method of avoiding reactions, as far as possible, serves 
for all forms of disease, and for all the tuberculins. It has great 
advantages over the original method of procedure. It is founded 


a generalization of the tuberculosis with 


on the principle of nil nocere in the widest sense; it allows of 
reactions being entirely avoided, and yet of large doses being 
reached; it makes the tuberculin treatment: practicable in the 
worst. forms of tuberculosis; it does not) prevent any other 
approved method of cure being carried out at the same time ; 
and it may be carried out as an ambulant treatment without 
hindering the patient performing his occupation. 

The two principal specific results of tuberculin are to raise 
the powers of resistance of the organism to the toxin, and to 
increase the flow of blood through the area of disease. 

By becoming gradually accustomed to the tubercular toxin, 
and ultimately tolerant of it, the system is enabled to neutralize 
the effects of the bacillary poisons absorbed from the foci of 
disease, of which general symptoms such as headache, chest 
pains, loss of appetite, palpitation, faintness, disturbed sleen, 
nervous irritability, loss of appetite, fever or night sweats are 
common examples. 

The second factor is the local hyperemia, whose t! crapeutic 


value is familiar to us in the method associated with | ic name 
of Bier. On the one hand it leads to absorption iflam- 
matory products round the tubercular foci, and, or oi. ther, it 
favours a process of demarcation, with softening a dulsion 


of the irretrievably affected parts. 

The lung is the one tissue of the body which is capable of 
undergoing cicatricial contraction with obliteration of the area 
of disease, even after extensive necrotic processes, while retaining 
its function as an organ. Moreover, in tuberculosis of the lungs 
there is not much danger of the breaking-down tubercular 
masses causing fresh damage, for the lung has the power in 
ihe greatest degree of getting rid of the producis of destruction 
by means of the natural passages, and of the ordinary method 
ot expulsion. 
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The principles of the modern tuberculin 


Outlin : 
. , treatment are shortly as follows: As the 
of Tuberculin wat ; Ae ae “hoe ; 
sensitiveness to tuberculin is different) in 
Treatment. 


individual cases, the treatment must be 


strictly adapted to the individual. Therefore no universal scheme 


can be given, only a general outline founded on the fact that 
severe reactions ean be avoided by small doses. To this end we 
must be guided first of all by the body temperature, the regular 
and exact measurement of which throughout the whole treatment 
is absolutely necessary. Slight reactions may take place, how- 
ever, without fever, and may be recognized by such general 
symptoms as headache, faintness, &c. For this reason all such 
conditions should be carefully inquired for, 

The observations of the body-weight and of the pulse give 
further indications whether we are proceeding rightly with the 
dose. They inform us whether we may carefully proceed to in- 
crease the dose, or must continue longer with the same. In 
some cases a distinet rise of temperature compels us to postpone 
the injection for a fey. days, until the fever has completely 
subsided, and then to repeat the same dose, or in the case of 
a very severe reaction to begin again with a smaller dose. 

There are thus a whole row of signposts, which should be 
sufficient to keep us in the right path during tuberculin treat- 
ment. It need not be emphasized that a carecul and regular 
examinatior of the lung must form part of the course; and that 
the physical signs are to be regularly noted and compared. 

But in spite of all care and e perience, the demand that 
all fever reactions, even the slightest, should be avoided, cannot 
be always fulfilled. This, however, is not immediately attended 
with injury to the patient; on the contrary, a small push forward, 
a so-called ictus immunisatorius, is often given thereby with good 
effect, especially to indolent, torpid cases. There only remains 
to be considered the possibility of the patient being overloaded 
with toxin, which shows itself as super-sensitiveness to the poison, 
In such cases of excessive toxemia and super-sensitiveness the 
repetition of the same, or even of a smaller, dose of tuberculin, 
is apt to cause a greater febrile reaction than the original dose. 
According to results obtained by the use of Wright's opsonic 
index it is probable that these cases are in the negative phase, 
during which the anti-bacterial power of the blood ts diminished. 
Here it is best to introduce a break of eight or even fourteen 
days, and to recommence with a considerably smaller dose, which 
must be very slowly ré 


We therefore advise the beginner to lay special stress upon 


ied with redoubled care. 
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the avoidance of reactions in the tuberculin treatment, but not 
to be impatient and give up the treatment at once if super- 
sensitiveness should occur. 

As sites of injection the skin between the shoulder-blades 
or in the loin may be chosen, the right and left sides being used 
alternately. We recommend the morning hours as the time for 
injection, not the evening. The intervals between the doses vary, 
apart from the effect of the last injection, with the dose; with 
small doses injections may be given every second day, with larger 
doses twice a week, and with the largest every eight to fourteen 
days. Injections every day are too often. Other methods of 
giving tuberculin, besides subcutaneous injection, are both more 
sroublesome and of less value. 

The gradual increase of the dose must in no way be precipi- 
tated in order to attain the highest possible dose or to be finished 
with the cure at a certain time. 

Those doses of tuberculin are always of most use to tie 
patient that he can just bear without reaction, and it is not 
nearly so important to climb up to a certain dose of tuberculin as 
to employ only those doses that the patient can deal with. 

Upon this depend the questions as to how long the tuber- 
culin treatment should last, and with what final dose it should 
be brought to an end. Detinite instructions cannot be given on 
these points, as the most varied circumstances must be reckoned 
with. It may, however, be generally stated that the patient, as 
soon as he notices the beneficial effect of tuberculin, will wish to 
continue the treitment till he is cured. A normal standard of 
an absolute maximum dose can be ignored, but our efforts must 
sul be directed to reaching the greatest dose that the patient can 
deal with. 

In cases where healing is not attained by tuberculin it is 
advisable to give several repeated courses, on the method pro- 
posed by Petruschky. 

What cases of tuberculosis are suitable for 
treatment with tuberculin? The question 
may be answered in different ways, according to the individuality 


Indications. 


of the cases, according to the experience of the doctor, and 
according to the external circumstances. Complications affecting 
other organs, and the state of the constitution, also play a part. 
This much, however, we may state as a guide to practice, that 
every uncomplicated, afebrile case of pulmonary tuberculosis of 
the first and second grades can be treated by means of the 
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a delicate appearance, often have only slight physical signs in 
the lungs, respond very well to tuberculin treatment. 

Tuberculin treatment is chiefly contra- 
indicated in severe forms of tuberculosis, 
with high fever and mixed infection, in patients, often of a ruddy 
and plump appearance, who have diffuse mischief in both lungs, 
in very weak individuals, in hamophilics and patients with very 
frequent severe hemorrhages, in severe organic heart disease, 
and in marked cases of diabetes, cirrhosis of the liver, nephritis, 
neurasthenia and epilepsy. Further, those patients are less 
favourable who are prone to inflammation and subsequent 
caseation, and those febrile cases following broncho-pneumonia, 


Contra-Indications. 


measles or influenza, in which the disease slowly spreads over 
a whole lobe of the lung without fever. In estimating contra- 
indications, the beginner should be more exact and comprehen- 
sive than he who has had considerable practical experience with 
tuberculin. 

The foregoing are cenvralities characteristic of treatment with 
all the tuberculins. 
The consideration of the individual specitic 
preparations, their peculiarities, — their 
method of manufacture and their exact 
mode of employment would not be in place here. A common 
agreement of the whole medical prefession on the subject of 
specific treatment seems to us to be both possible and of the 


General Remarks 
on Tuberculin. 


most pressiug necessity; for this we consider that a fundamental 
study of the theory and practice of the specific tuberculin treat- 
ment is absolutely required. We cannot therefore undertake here 
to go into details, or to give a sketch of the employment of any 
special preparation. Whoever takes up tuberculin treatment 
must first master the general details of the use of this valuable 
remedy, and must have the desire and the ability to make him- 
self familiar with the various irregularities which may occur. 
Whoever is not prepared for this useful study would not be 
benefited by a mere sketch of the details of the method, and 
would be rather encouraged in his attitude of refusal than drawn 
in-as a fellow-worker. 

From these considerations, for a theoretical study of the 
question we refer our readers to certain chapters of our book on 
“ Tuberculin in Diagnosis and Treatment,’? which contains what 
is absolutely necessary, leaving it open, of course, to anyone to 
obtain information elsewhere. We only warn most emphatically 
against starting injections on the instructions of a prespecius in 


favour of some special preparation. Accounts of the tuberculin 
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treatment, according to Dr. XN. or Dr. Y., are even dangerous 
on account of their unintentional bias. Without fundamental 
knowledge of the preparation and its peculiarities the doctor who 
uses it in a single case will frequently do harm instead of good. 
This holds good of all therapeutic systems, but specially so for 
the tuberculins, on account of their specitic varying actions. The 
melancholy experience of the first introduction of tuberculin. is 
not a warning against the use of tuberculin, but an argument in 
favour of its proper and selective employment. What formerly 
was ignorance would to-day be culpable carelessness, culpable 
because it can be avoided. 

The practical study of the specific treatment is nowadays 
possible in sanatoriums, dispensaries and most hospitals. In 
Germany post-graduate courses for the study of the use of tuber- 
culin have been organised. By combining a theoretical study 
of the action of tuberculin with practical experience in the method 
of its use, we shall arrive at that safety which makes the specific 
treatment of pulmonary tuberculosis practicable in its widest 
range and full of possibilities. 


Ill. Surgical Treatment. 


The surgical treatmeat of pulmonary tuberculosis is chiefly 
adapted for quite early or for far-advanced cases; also for 
moderately severe cases in the commencing stages. 

The direct attack on the affected part of the lung has not 
afforded any good results. Neither attempts to remove apparently 
localized nodules in the lung nor the opening up of tubercular 
cavities have been satisfactory, and both operations are very 
dangerous. 

Of the operations which do not attack the diseased lung 
itself, both division of the first rib cartilage and the paravertebral 
resection of the first rib are intended for cases of early tuber- 
culosis, 

The surgical treatment of early tuberculosis 
is founded on the work of Freund and his 
pupils, and of Hart, on the mechanical disabilities of the apes 
of the lung in phthisical cases. According to these authors an 


Chondrotomy. 


abnormal shoriness and a separate ossification of the first rib 
cartilage lead to stenosis of the upper aperture of the thorax, 
and this creates, on account of deficient entry of air into the 
apex of the lung, an opportunity for the lodgment of tubercle 
baci; and by weakening also the natural resistance of the lune 
tissue favours the development and spread of the disease. 
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Chondrotomy of the first rib carulage is therefore proposed as 
a treatment designed to remove the cause by bringing about a 
widening and mobilization of the upper thoracic aperture. 

The indications for the operation were discussed in) detail 
at the Twenty-ninth German Surgical Congress (1gto). It was 
agreed that neither the paralytic thorax nor the senile thorax 
were suitable for this operative procedure; and Freund's type 
of chest only when the tuberculosis of the apex has not advanced 
further than the second rib. Apart from this the indications 
depend on the form of disease. Bronchitis and asthma are not 
contra-indications. Local disturbances of the circulation must 
be, as far as possible, relieved before the operation by medical 
treatment. In suitable cases division of the first rib cartilage 
should not be delayed too long; while on the other hand it should 
not be undertaken if the same results can sull be achieved by 
suitable exercises and gymnastics. [tis only justified after exact 
clinical observation has been carried out for a long time; it is 
not to be emploved as a prophylactic operation. 

The following arguments may be raised against chondrotomy. 
First the diagnosis of this stenosis presents great difficulties ; and 
it is not certain how often, and in what degree, pulmonary 
tuberculosis arises in consequence of stenosis of the upper thoracic 
aperture. By means of careful pathological and anatomical 
examinations it has been shown that in many cases the change 
in the first rib cartilage may occur secondarily, and it must not 
unconditionally be made responsible for the onset of tuberculosis. 
Secondly, it is not proved that chondrotomy induces improved 
respiratory mobility and healing in the portions of the lung 
damaged by stenosis; on the contrary, Tendeloo fears that the 
increased movement might have an injurious effect on the inflamed 
parts of the lung, like massage on tubercular tissue. Chondro- 
tomy, too, only does away with the fixation of the first rib 
Without increasing the size of the aperture of the thorax; and 
the mobility of the first rib has no such very important influence 
on apical tuberculosis as Freund assumes. Thirdly, chondrotomy 
is not free from danger owing to the close proximity of large 
veins ard the nerve plexus. 

We are not now so powerless against apical tuberculosis as 
lo require an operation, the resuiis of which are at least doubtful, 
both theoretically and practically ; and we feel obliged to deny the 
advantage of chondrotomy for a ical tuberculosis as long as the 
indications and results of the operation rest on no surer basis 
than at present. There are, up to the present, only twelve cases 
known of such operation. 
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Bacmeisier's animal experiments, consist- 
Paravertebral 


Resection of the 
First Rib. 


Ing of an artificial narrowing of the upper 
thoracic aperture by wiring the costal 
cartilages, showed that the greatest pressure 
of the first rib on the lung occurred at the latero-posterior portion. 


Since the relationships of the first rib are quite analogous in the 
| | [44 
animal and human body, from these experiments has been 
derived the idea of dividing the narrowed first. rib ring in its 
paravertebral part, where it exerts the greatest: pressure. Sauer- 
bruch and the Zurich surgical school consider that) posterior 
ba 


ie ra nel RSD 


paravertebral resection of the first rib is) indicated in apical 
tuberculosis with Freund’s narrowing of the first. rip segment. 
But we must deny the utility of this operation also, as it, like 
chondrotomy, only aims at mobilizing the first. rib segment. 


Bui to what extent its fixation is concerned in the production of 
pulmonary tuberculosis, and to what extent operative division 
of this ring favours healing, is doubtful. Hypotheses and 
analogies can furnish no indication for the operative treatment 
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of lung tubereulosis in its early stages, which experience has 
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Shown may be cured by medical means alone. 


Artificial In severe, essentially unilateral cases of ; 

pulmonary tuberculosis surgical treatmen: E 

Pneumothorax. to induce collapse of the lung by means 
of artificial pneumothorax may be indicated. 

The Soemation of the pneumothorax may be brought about 
either by toiumanini's method of simple puncture, or by the 
method of Murphy and Brauer of cutting down on to the surface 
of the pleura. Nitrogen gas is introduced into the pleural cavity 
under the control of a pressure gauge, to the extent of at least 
half a litre at the first sitting. The danger of injury to. th 
pulmonary pleura or of producing a fatal air embolism is to be 
avoided. Necording to our experience this can be better don 
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by the method of incision than by Forlanini’s puncture. Th 

later introductions of gas, the necessary frequency of which ts 
to be decided with the aid of the Rontgen rays, can be done 
th the simple puncture needle; at first at intervals of eight, 
ten to fourteen davs, later of three, four to five weeks. The 
duration of time during which the lunge must be kept under thi 
pressure of the pneumothorax de pends on the form of disease 

| on the average it is about one to two vears, 

The collapse treatment of the lung by means of a pneumo- 

thorax depends on the tende nev to heal by cicatricial contraction. 

It aims at producing a compression an | immobilization of the 

lune, and by inducing stasis in the blood-vessels and Ivm- 

phatics of the collapsed lung to diminish the amount of. toxi: Fy 
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absorption, to the benetit of the whole organism. The diminution 
of toxic absorption alsu acts locally by permitting an increased 
growth of connective tissue, with demarcation of the diseased 
areas. “The collapse and immobility of the lung also lessen the 
amount of secretion produced in the diseased areas and the aspira- 
tion of this secretion into other healthy paris. Lastly, full play 
is given to the contractile tendency of a tubercular lung, unhin- 
dered by the restraining influences of the chest wall. 

In fact, the anatomical changes which come about under the 
influence of an artificial pneumothorax consist of enormous cone 
nective tissue formation and contraction, even to obliteration of 
the bronchioles and alveoli, and further in dilatation of the lymph- 
aide spaces with deposition of carbon particles and invasion of the 
epithelium by connective tissue, without the formation of fresh 
centres of disease. This explains the favourable influence on 
the phthisical patient. The diminution or cessation of toxic 
absorption is followed by improvement in the general state of 
health, shown by fall of temperature, increase in the appetite and 
state of nutrition and cessation of the night sweats; while the 
progressive sclerosis of the lung leads to decrease and disappear- 
ance of the sputum and bacilli. 

Only a few general directions can be given as to the indica- 
tions for the operation, which will be frequently helpful in form- 
ing a decision, but which occasionally lead one astray. The 
establishment of an artificial pneumothorax is n ecessary, that is 
io say, Is to be strongly advised, if the tub: ccular mischief is 
unilateral, but so severe and widely spread in the affected lung 
that, according to clinical experience, healing without the opera- 
tion is improbable or impossible. Progressive, moderately severe 
cases, Which are advancing on one side in spite of all treatment, 
should be subjected to the compression before they reach the 
third stage. Forlanini lays down the rule, which Wellmann 
rightly emphasizes, that it is not the extent, but rather. the 
steady progress, of the disease, which gives the indication for 
the operation, and all the more so if there are still considerable 
healthy areas in the lung to be compressed. “There are cases, 
examples of which we have seen lately in) the Pathological 
Institute at Gottingen, in which, in spite of most severe disease 
on one side, the other is quite sound, even microscopically. 

Artificial pneumothorax is also justified and permissible. if 
with severe disease on one side, there is no active or extensive 
mischief on the other; that is if the other is practically sound, 
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not be laid on the one-sidedness of the disease, since Forlanini 
has reported cases in which he has attacked first one side and 
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then the other im stages, and has effected cure, Other authors 
operaie on cases where one side is badly diseased, if not more 
than a chird of the other is atfected, without marked destruc- 
live changes, Disease ot the upper lobe oon the less 
affected side affords a better chance than even slight destructive 
disease of the lower lobe; in the latter case, i.e., severe disease 
of one tung with evidence of breaking down in che opposite 
lower lobe, the indications for the operation are mere than 
doubtful, 

Whether artificial pneumothorax is) practicable depends on 
the pleura; absence of adhesions makes Brauer’s operation simple ; 
sheht, new, or at least not too old, adhesions on the diseased 
side cause no difficulties that cannot be overcome; if their pre- 
sence is ascertained by the Rontgen-ray examination they do not 
contra-indicate the attempt. On the other hand, dense 
pleural thickenings make every attempt hopeless, and extensive 
pleural adhesions prevent the formation of a sufficiently large 
pneumothorax. Tlolmgren has recently recommended, in cases 
of adhesions, as a preparatory measure, that sterile physiological 
salt solution at a temperature of 4o° C. should be forced by an 
india-rubber syringe through a needle into the pleural cavity; 
after this the introduction of the nitrogen gas takes place without 
difficulty. Rudiger, Klemperer and) others) warn emphatically 
against the forcible breaking down of adhesions. We also must 
point out that the preliminary intra-pleural injection of salt 
solution is not without danger, even if ii is not also useless. 

As strict contra-indications for the operation, apart from 
extensive adhesions on 1 side in) question, we have (1) con- 
siderable destructive dis: on the other side, and (2) severe 
complications in other sans, which does not include slight 
laryngeal disease, or no oi-tubercular diarrhava. 

It is necessary for success that a sufliciently large pneumo- 
thorax can be formed. The dangers are remote with proper 
technique. Bad results to the other lung can be avoided by 
proper selection of cases; injurious effects on the heart and 
respiration by proper regulation o. the amount of gas introduced. 
If the patient becomes worse, or if undesirable complications 
supervene, the nitrogen gas can be drawn off. A serous pleural 
effusion not infrequently occurs, but it usually runs a short and 
mild course, and does not disturb the continuation of the pneumo- 
thorax treatment. 

There have been numerous reports of favourable results, 


i, Braue 


especially by Forlani 


r, Sauemann, Eb. Snen 
’ Sper 
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Muralt, and others. 


siledesisbeads ‘ais 


hea? ME Ahk hands Lo 26. A eset nes 


PULMONARY TUBERCULOSIS 127 


L. Spengler reports the results of forty cases a 45 per cent. very good, 
17 per cent, pood, 1 per cent itisfuetory, and only 15.5 per cent, unsatis 
factory, and 7.5 per cent, deaths: and also pives the later results in fifteen 


cases nine months at least after the production of the pneumothorax, in 
whom now neither fever, cough, ner eXpectoration exist, and whe prcrsne 

full capacity for work. Of these fifteen case >, twelve before the operation 
had an absolutely bad prognosis and three an unfavourable one Ct these 


patients five bad sage between it and 20, five between 22 md jo, teur 
between 31 and 33, and one of 45 Years; in seven eases the pneumothorax 
Was on the right side, in eight cases on the let ; mM nine cases a complete, 
and in six Cases an ultimately almost complete, pneumothorax was obtamed 


\s a complication in seven cases an effusion occurred, and in seven the 
pneumothorax remained almost dry, ino one case a pre-eNisting effusion 
became gradually replaced by nitrogen. The time from the fir-t tilling: to 
the ist Was In one case only 2 months, once 3, in six cases Fe-fO in three 
ases to-'6, and in four cases 18-24 month The dry pneumothorax re 
mained after the last filling from 3-4 months on an average, these with 
effusion between 5 and to months. The pneumothorax « e to an end in 
he Case after 9 months, in six cases after 1-14 years, in seven cases after 


ifs, and In one Case alter gq veat 


There is thus proof that lasting results may be obtained by 
means of artieial pneumothorax, even in desperate cases. In 
all cases the treatment makes great demands on the patience of 
the invalid and the doctor. ft is also necessary that the patient 
should have the advantage of good social and hygienic conditions 


of life for some years, on account of the care that must be taken 
and the drawbacks that may be met. From our own experience 


ibabidiiunttaladieecied 


we may summarize the present standing of the pneumothorax 
treatment by saving that it is enly suitable for a comparatively 


conic 


small proportion of cases of pulmonary tuberculosis, and that 


| 1 the treatment is successful in only a certain percentage of those 
; cases, and that of the successful cases there is again only a 
certam percentage of lasting: results, as L. Spengler especially 
has noticed. 
3 But in’ contrast’ with chondrotomy and paravertebral rib 
: resection in initial cases, it may be emphati ally asserted that 
; the pneumothorax treatment must be considered for severe cases 
S ith bad prognosis, that is, for cases which are bevond cure 
by constitutional and specific treatment. 
The pneumothorax treatment must be reserved for patients 
in institutions, and lies within the sphere of the physician, as 
: the surgical technique is quite overshadowed by the medical judg- 
4 ment required in considering the indications. 
E oe | | This procedure dates back to the publications 
4 ate Pure of Quincke (1888) and Carl Spengler (1890). 
i Thoraco-plasty. WwW) : 1 that if 
i ofa tendency to contraction can be proved in eases of destructive 
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changes in the Jung, such tendency to contraction and healing 


would be favoured by mebilizing the chest alls Carl 
Spengler too recommended ** thoraco-plasty without opening the 
pleural cavity’? ino the treatment of ‘ tubercular cas » With 
rigid walls.’ Phe am of the ope mois to put the cnest wall 


into such a condition that the diseased lung becomes collapsed 


and motionless. Rib reseetion, with more or less extensive re- 


moval of bone, is therefore n sary to taflaence the mechanical 
conditions of the chest wall ; © breathing capacity and circu. 
lation of the tunes. W hese objects there are two procedures 
mouse; (t) The diminution of the ran by meat Po resection 


sas practised by Wilms, ind (2) Friedrieh's thora Oeplastie 
ni uroepneumolysis. 
Wilms recommends, ino cases of unilateral disease of the 


upper lobe and ino bilateral cavity formation, the removal of 


pieces of rib of t to rd in. long in the neighbourhood of e 
costal angle, and if this posterior resection is not sufficient , 
removal of the rib cartilages with bone forceps. “Phere th 
produced a diminution in the size of the upper part of Un I 
and compression of the tubercular apes, while the breathing 
the other tung is unattected. Marked external detormities 
avoided, and the operation can be done painlessis under 


anesthesia. The chief necessity for th operation is tha 
ubercular mischiet should not be recent, but of chronic fibro: 
r fibro-cavernous nature. The operation is contra-indicated if, 


besides the ipper lobe, the lower lobe or other ans are 
attected. The results of cases of apical tuberc hither 
operated on have been surprisingly successful; onerease woddily 
strength and weight, fall of temperature, markedly rapid 
steady decrease in the amount of sputum, diminution and ces 
tion of the fee Hie face, Veh te yenizs results. of 

Ct ipse, ha been observed. In cif ( Wilm has uj 
now had leaths. 

From a therapeutic stance nt we Sit hat W 
operation is unnecessary for oni rative ap ule 
ulosis. Tf one proposes to operate on such forms of tub los 
as are tend 1 to heal it m e because one doubts the poss 
bility of curing jut tuberculosis without an. operation, 
is nota justifiable position, On the other Rand, the ope: 
may be considered, on ac int of its simplicity and relative 
dom. from nger, for those ¢ s of the apex which, us 
suitable treatment, Show no sig f CO ting or drving u 

fh are prevented ft G sr SO ne siaie of the ches 
cavities, however, lor UG ap ier oo 


Bh ennon on 
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Wiprove under surtable treatment thes are apt to assume oa 


quickly progressive character without fiprosis, and that, accord. 


ing to Wilms, is a contra-indication, We therefore think that 


the conditions for Wiims's operation are fulfilled in only ex- 


tremely few eases, At the most it can only compete with the 


artificial pneumothoras in cases of coneurrence of apical tuber- 


culosis and pleural adhesions. 


The much more extensive operation of total or partial excision 


of the ribs Friedrich considers indicated in cases of ** fibro- 


cavernous "unilateral tuberculosis, of mot very acute course, 


With or without fever, whiel, in spite of exhaustive general and 


climaue treatment, is still progressing unfavouraly; so that the 


prospects of cure continually recede. “There must, however, be 


a sufficient amount of strength, and tie age must nor be under 15 


vi rer over 4535 as below the first age the operation necessitates : 
tow eat mtert nee with the growth of the bony framework, j 
and ve the cond the tissue t the ches il and the diseased i 
hung » dongs ave the neces wy power of contraction to) pra- 

uce a cure b his method, AN tendeney to contraction. ar 

fheston of the pocural surfaces on the cise side is a speet 
tavourable indication. Less sevece and olde > disease in the ot 

ing does not contra-indicate the operatior s do recent intiltra- 
tions, and complications in the larvnx, bowels, and bones. The 


existence of bacilli is a matter of ineifference. It must. he 


decided for each case by a carctul es imation | patient's power 


of resistance and cay 1 s heart, the fo if disease in che 
Wy being als considers ther the to removal of bose 
m the ches: vall a } Ps resection ot the ribs to be 
undertaken, and whe opt mis to be complet y one 
or more sittings. hk yorta » operaie as quickly pos 
sib the costal pleu a he preserved, and also the i 
| steum, which ens t gt firmness of the che wall j 
loo tle Tye ould es wv removed; neither ould : 
wooor thre: ~ be ed ¢ vv as then the lung dees not : 


Contract sufi it does the patient survive to the final 


ratio | is of the operation are abatement of the 
fever and spu va wement in the general condition and 
bodvawe i permanent contraction of the lung d 
obliters f IVIties. The dangers of the operation ar 
great ( n-of septic material into the sound jung, 
NU.) brie itd Spule fF his great ¢ ence of the operation 
and its ye! s eight death- in twenty-nine ses, 
and ot it s! wreular metastase n other parts ot the 
body; on u he obtamned complete capacity for work 

Q 
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in six cases. That is certainly a success considering the untavour- 
able stare of the cases operated on; but the results altogether are 
far from satisfactory. [tis certain that Friedrich’s thoraco-plastic 
operation may produce severe deformity of the chest, even on 
patients above 15 vears, and that there are frequent troublesome 
after-eflects on the heart. It must be performed only by very 
experienced surgeons on carefully selected cases, in which the 
artificial pneumothorax is impossible on account of extensive 
adhesions. 


IV. Drug Treatment. 


The number of drugs recommended for pulmonary tubercu- 
losis reaches to hundreds, and new preparations are constantly 
being added on account of the activity which exists in this brane h 
of therapeutics. Tt is exactly this excessive numbe-: of remedies, 
and the rapidity with which each appears and disappears, which 
indicates their very slight efficacy, and calls for caution on the 
part of the doctor. 

Itis not possible to kill the tubercle bacilli by any medicament 
taken internally, or even to weaken them. For those substances 
Which kill or weaken the bacilli are, if sufficiently concentrated, 
also poisonous for the tissue cells, and would injure the whole 
organism. An antitoxic effect, that is a power of neutralizing the 
toxins of the tubercle bacilli, has not been demonstrated for any 
chemical substance. 

On the other hand it may be possible for a drug to raise 
directly the resistance of the still he althy lung parenchyma against 
the tubercular virus, perhaps by produci ing a leucocytosis. But it 
is much more likely that those drugs which have a favourable 
effect act by improving the general condition of the patient, rais- 
ing his appetite and state of nutrition, and thereby producing 
indirectly an increased resistance of the lung tissues. Such PoOssi- 
bilities and probabilities make it impossible to reject. on general 
grounds the treatment of pulmonary tuberculosis by drugs; in 
many of the complications of the disease, also, they can hardly be 
dispensed with. On the other hand we must always ask ourselves 
whether the drug in the customary doses is absolutely harmless, 
and whether the advantages of its use counterbalance the dis- 
advantages. If we are guided by these considerations we hall 
make but restricted use of the less tried remedies 
Creosote has been much prescribed) from 
the year 1830 to the present day. Whilst 
the earlier mineral preparation caused 


Creosote and 
Guaiacol 


e i - ; ae 7 : 
Preparations Narmiul eilects and even poisoning, the 


vegeable variety has proved a gastric and intestinal disinfectant, 


é 
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very effective for that purpose in the initial stage 5 1b is nol uncoim- 
mon alsu to see the sputum diminish with creosote. 

It may be given in the form of drops (creosote 1 part, Uncture of 
gentian 2 parts, $ to 20 drops in water three times a day) or mixed 
with wine according to Penzoldt's formula (creosote 51, Ur. gent, 
3il, spr. vini. rect. Ji, sherry wine to 3vili; 3ss t.d.s. in water). 
The most pleasant prescription is thai of 1 to 1§ minims of creosote 
with cod liver oil or other oil ina gelatine capsule. Creosote pills 
are of nu use, as they are mostly passed unchanged in the stools. 
The creosote preparations must never be taken before breakfast, 
or on an empty stomach. They are contra-indicated in gastric 
disturbance, hawmopiysis, and kidney disease. The urine must 
be examined from time to time for albumin. Should irritation of 
the kidneys, disturbance of appetite or digestion, or even a strong 
aversion trom the unpleasant taste and smell ensue, then creosote 
must be abandoned. 

Guaiacol as a substitute will not as a rule be better tolerated, 
for its principal ingredieat is creosote, and it does not taste or 
smell much better. From a considerable number of trials of the 
painting of pure guaiacol on the skin to reduce fever we have 
seen no good results. The subcutaneous, rectal, and intra- 
pulmonary administration of guaiacol seems to have been rightly 
abandoned. The compounds of creosote and guatacol with 
carbonic acid are much easier to take. Duotal (carbonate of 
guaiacol) is ordered in doses of 3 to 6 gr. tedes. in cachets ; 
creosotal (carbonate of creosote) in doses of 5 to 30 drops t.d.s. 
inmilk or wine half an hour after food. Other guaiacol prepara- 
tions are thioeol (5 to 15 gr. t.d.s.) and for children 10 per cent. 
solution of thioeol in orange syrup, and. sirolin (1 to 3. tea- 
spoonfuls a day). Also eosote (creosote valerianate) and geosote 
(guaiacol valerianate) are recommended; as are pulmoform and 
pneumin, which are produced by the action of formaldehyde on 
guniacol and creosote. The latter has not, according to the 
exact observations of Tlall, very good effects on intestinal and 
pulmonary symptoms. A more favourable opinion can be passed 
on guaiacose, a solution of 8 per cent. guaiacol sulphate of cal- 
cium and fluid somatose, on account of its beneficial effect on the 
appetite, night sweats, sleep, and cough. 

According to Landerer, balsam of Peru pro- 
duces round tubercular foci, a reactive 


inflammation leading to healing. — Later 


Cinramic Acid, 
Hetol. Landerer extended the use of balsam of 
f ihe 


Peru from surgical to pulmonary enses, The mealeciules af the 


Balsam of Peru, 


emulsion of volk of egg and balsam of Peru were supposed to 
he carried by the blood-stream to the tubercular feet and. act 
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there. Sull later Landerer recommended in the place of the Peru 
balsam emulsion which is difficult to produce, cinnamic acid: in 
the form of its sodium salt, hetol, for intravenous injection. in 
dilute solution. Although Landerer does not claim that hetol is 
a specific against tuberculosis, vet he considers the action of cin- 
namic acid on the tubercular processes as unique in its way, 
resembling in its chemiotactic properties the antitoxins and anti- 
bodies. Animal experiments show that under the leucocytosis 
induced by hetol tubercular nodules in the lung become shut off 
and encapsuled. Unfortunately the results of intravenous injec- 
tions of hetol on human patients neither corresponded with thos: 
of animal experiments, nor confirmed the very good results which 
Landerer himself obtained. Our own experience has been that 
long continued hetol injections have neither prevented the recru- 
descence or the advance of the disease, nor the formation of new 
foci, In spite of supplementary treatment in an institution. 
According to Landerer’s instructions a 1 per cent., and later 
a5 percent., aqueous solution of hetol should be used. Before use 
Homust be sterilized ina water bath and then injected intraven- 
ously at the bend of the elbow. | Phe treatment is commenced 
with «bcc. of § per cent. sol. ( i myg.), increasing each second 
day by 1-20 to 1-10 c.e.3 after a dose of 10 me. is reached the 
5 percent. solo is used, of which wt c.c. sig. One should not 


go bevond 15 to 20 mg. Tf a hemorrhage occurs the injections 


should be stopped for at least fourteen days, and should then be 
very slowly increased up to a maximam of 5 mg. For further 
Information we refer the reader to Landerer’s article. 9 The 
advocates of the hetol injections are continually pressing the 
claims of the treatment, apparently without result. Blos reeom- 
mends the combination of tuberculin and hetol, the latter provides 
the necessary leucocvtes for the action of tuberculin. — ‘ When 
combined with hetol, Woch'’s Ivmph has become the efficacious 
and harmless agent in the contest against tuberculosis that it 
deserves to be" (Blos). 


: Arsenic was) introduced into phthisica! 
Arsenic 


Z therapeutics by Buchner for the reason 
Preparations. : 


that it increases the power of resistance of 
the lung tissues. “The enthusiastic statement of Kemper, that the 
elects of arsenious acid in improving the general constitution 
equalled that obtained by the most approved and expensive 
methods of cure, was not endorsed by the German Medical Con- 
gress (1584). 

Lately Burow, on the 


stated that guaiacol arsenate is ‘Sa real and active anti-tubercular 
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remedy,” in which the arsenic acts as a specific against the 
tubercle bacilli, while the guaiacol is a specific against the toxic 
products of breaking down living matter, the tox-albumins. 
Neither statement is correct: according to Niirnberger’s work. in 
the Erlanger Pathological Institute; guaiacol and arsenic do ne: 
prevent the growth of bacilli either separately or combined ; more- 
over, both substances have not the slightest: effect on tubercle 
inoculations on rabbits and guinea-pigs. 

If the organic arsenic compounds are used to a certain exient 
in sanatoriums it is to stimulate the blood-forming organs. We 
prefer the subcutaneous injection of sterilized sodium cacodylate 
Cosette PenetG.c. motra tO per cent. aqueous solution two te 
three times a week), or arsacetin (14 to 3 gr. in watery solution 
every two or three days), which is just as effective, and three or 
four times less toxie than atoxvl, or the soluble iron-arseniate. 
Natural arsenical water, as Diirkheimer, is very efficacious and 
suitable. Also nucleogen, which contains arsenic, may be used. 
In aver 200 cases we have seen no advantage in the arsenical 
bacilary emulsion tuberculin, prepared from human tubercle 
bach grown on a medium containing arsenic, over the ordinary 
bacillary emulsion tuberculin of Koch. 
lodine is of value when syphilitic or para- 
syphilitic manifestations are associated with 
tuberculosis. — It 


lodine 


Preparations. generally exercises a 
favourable effect on the expectoration, for which purpose accord- 
ing to Kohler iodoglidine (Xlopfer) is the best. Not uneom- 
monly, however, potassium and sodium iodide act most unfavour- 
ably on the gastric functions of tubercular patients; and iedism 
frequently interrupts the treatment. lodoform, though useful in 
surgical tuberculosis, has uo good effect in pulmonary cases, 
either when given internally, in pill form, or when injected into 
the parenchyma of the lungs. We have seen no good from 
iodipin either internally, subcutaneously, or intramuscularly ; 
once in spite of strict aseptic precautions an abscess formed in 
the gluteal region, We have no personal experience of the 
iodipinementhol injections (menthol ro, eucalytol 20, 25 per cent. 
indipin 50 parts; 1 c.c. daily). 

Recently the radio-active menthol iodide has been energetic- 
ally advertised under the name of dioradin (Dr. A. von Szen- 
defiv). Bernheim, of Paris, states that he has only had ten fail 
ures in 173 cases of phthisis of the most varied nature treated with 
dioradin injections, The dioradin treatment is given ina series of 
4o injections; in initial cases t to 2 series are sufficient to. stop 


the spread of the disease, in severe cases 4 10 6 series are neces- 
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sary, that is from go to 240 injections, and as a packet for six 


Injections costs nine shillings, initial eases require £3 to £4 
worth, and severe cases £12 to £18 worth of dioradin. © The 
assertions that the combination of iodine, menthol, and radium 


forms ** the most potent anti-tubercular reagent imaginable,” and 
that “no other therapeutic means up till now has had vuch striking 
results,"” are to be received with caution. The Lancet describes 
the experimental results of Szendetly and Bernheim as inexact, 
the clinical data as incomplete, and the chemical constitution of 
the remedy as unstable. We should like to underline the last 
objection in’ reference to the components producing the radium 
emanation, which, moreover, are slight in dioradin. 

Ichthyol in drops, pills, capsules, and mix- 


Other Drugs. 


advantage over the creosote and guaiacol preparations, 


tures has been recommended, but has no 


In administering camphor we prefer the subcutaneous use of 
oil of camphor*® in cases free from fever, and have seen a favour- 
able, but not constant, effect on the heart, pulse, and respiration 
with daily injections of 1 c.c.; it is of no service as a febrifuge. 

Mercury (hydrarg. thymolo-acetate) has no good effect unless 
syphilis is present with the tuberculosis. In such cases we have 
heen able to bring about an improvement in the lune condition by 
means of a prudent inunction treatment, but often it was not 
lasting. 

The carbonic acid treatment of Weber and the cantharides 
treatment of Liebreich need not be dragged from their well- 
deserved oblivion. 

The chemical treatment of tuberculosis by means of methyl- 
ene-blue, particularly iodine methylene-blue and certain copper 
compounds, introduced by Finkler, is still in’ the experimental 


stage, 


V. Inhalation Treatment. 


We are justified in approaching the inhalation treatment very 
sceptically. Without going into the practice of inhalation from 
the times of Hippocrates downwards, we must allow. the possi- 
bility of drugs in the form of powder, fluid, or steam being 
drawn into the respiratory organs, and that those in the form of 
gas can penetrate even into the deeper paris of the lung. But we 
know as vet no medicinal substances whieh can be carried in such 
quantity, and such concentration, to the tubercular deposits, 
as to be able to heal or even arrest them. The cells linine the 
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ar passages would be first injured, and a general toxemia set up. 
Tubercular deposits are either cut off from the general air currents 
by the inflammatory swelling of the surrounding structures, or if 
tubercular cavities are open they are unafiected by inhalations 
because they have lost their power of absorption. Also we cannot 
limit the action of inhaled drugs to the diseased areas, but they 
musi also come in contact with the healthy mucous membrane. 
Owing to the sensitiveness of the lining epithelium inhalation ot 
only quite dilute and feebly acting substances is permissible; and 
even these may have an irritating instead of a sedative effect, 
and produce much coughing. Inhalation therefore can hardly be 
reckoned as a method of cure of pulmonary tuberculosis. Only in 
rare cases in which the disease is localized in the larger bronchi 
has it a certain justification as an adjuvant treatment. 

On the ground that pulmonary tuberculosis 
is comparatively rare amongst the men 
working in chalk and gypsum works, in 
spite of an excessive inhalation of dust, inhalation. of finely 
powdered chalk has been considered to have an immunizing 
eflect and has been recommended as a form of treatment. Several 
years ago we made attempts in this direction, making the patients 
beat chalk bags and inhale the dust. The results were absolutely 
ing; in nearly every Case an increase in the cough and 


Inhalation of 
Powders. 


discourag 
expectoration led to the cessation of the treatment. 
inhalation ot Apparatus of the most varied kinds has 
: been constructed for the inhalation of fluids, 
Fluids. with the intention of spraving cold) medi- 
cated solutions by means of compressed air, or warm fluids by 
means of steam. For producing inhalations on a large 
seale there are the systems of Wassavith, Reif, Bulling, Mack, 
Clar, and others; on a smaller seale for hospitals and sanatoriums 
the ideal steam spray of Wassmuth may | © used. Without 
entering «nto a criticism of individual Svsit os, we may say that 
the medicament must be scattered in the finest spray. In spite 
of this it is doubtful if it reaches the alveoli. The likelihood is 
less with nasal than mouth breathing. li is thought that the 
detention of tubercular cases. in private and public inhalation 
rooms leads to diminution of the irritating cough and loosening 
of the secretion. 

A cold spray of chloride of iron solution is recommended. in 
cases of hemoptysis. We must issue a most emphatic warning 
against all kinds of inhalation in cases of hemorrhage. For 
those phthisical patients who are tormented by obstinate touch 
sputum and continual cough, or who are burdened with much 
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ealarrhal secretion from the upper air passages, a warm inhalation 
mav be considered. As a simple apparatus for the use. of 
individual patients we may mention Siegel’s inhaler, and also 
Jahr's and Heyer’s apparatus, and Bulling’s thermo-variator. 
We strongly advise that the price should be ascertained before 
ordering any apparatus; in any case Siegel's is the cheapest, 

For the purpose of loosening phlegm, salt solution or Ems 
water may be used as an inhalation for ten to twenty minutes 
two or three times a day. 

The addition of antiseptics such as carbolic acid, sublimate, 
creosote, guaiacol, boracic acid, formalin, &c., is often) recom. 
mended, but must in all circumstances be avoided. Solutions of 
morphia and cocaine are also best kept out of the inhalations. 
On the other hand volatile oils such as menthol or eucalyptus may 
be used in cases of decomposition of sputum in cavities, as may 
also turpentine and pine oil for diminishing and deodorizing the 
secretion, 


. The volatile oils penetrate still better into 
Inhalation of I 


the lungs as vapours. For this purpose the 
Vapours. 


medicament is placed on a mask, such as 
Curschmann’s or Hartmann's, and inhaled, or is vaporized in 
a bow! over a spirit lamp and inhaled through a funnel. Of the 
forms of apparatus constructed for the purpose we may mention 
Simon's inhalation flask, and Schreiber’s, Sanger's, Hervng’s, 
and Rosenberg's moditications. F. Kraus reecomme rds Spiess’s 
vaporizing apparatus, which by means of a stream of carbonic 


acid gas delivers all the usual medicaments in such a fine spray 
that they are sure to reach the bronchial mucous memprane. We 
prefer Singer's apparatus and coryiin (Baver-Elberfeld) as the 
medicament, and obtain with it immediate relief in acute or sub- 
acute larvnagitis and traehitis, that is to say, alleviation of those 
attacks of coughing so prejudicial to the tubercular lungs, 


Inhalations of ligno-sulphite, a combination of volatile oils 
with sulphurie acid, have been recommended. We have noticed 
no favourable results, and enjoin caution, as the ligno-sulphite 
vapours are not without action on the healthy bronchial mucous 
membrane. 

Inhalation of gases has been recommended 
at various times; but for the last few vears 
has been given up. Nitrogen, carbonic 
acid gas, sulphuretted hydrogen, prussic acid, chlorine, iodine, 


Gaseous 
Inhalations. 


and bromine inhalations have not realized the hopes with whieh 
they were introduced. Also inhalations of oxvgen and ozone are 
founded on talse assumptions, and are not to be recommended ; 
neither is the inhalation of hot air. 
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: The inhalation of the saline air at. salt 

Salt Springs. springs loosens the phlegm and allavs the 
cough. Ht conti.as all the Mgredients of good breathable 
Ty ONYSEN 20.7 Pe cent., nitrogen 78.8 per cent., carbonic acid 
-03 lo .O4 per cent, Vater vapour -47 per cent. To this is added 
irom the trickling brine small crystals of common. salt, and a 
certain quantity of ozone, hydrogen, hydrogen peroxide, and 
other gaseous bodies. It is still an open question whether the 
radio-active substances contained in. salt Water springs have any 
effect. 

The effect of the air at the salt springs is materially assisted 
by the refreshing: coolness produced by the evaporation, This 
produces a simulation of the respiratory centre, with an increase 
of the respirations, so that the lungs absorb more oxvgen and 
give out more carbonic acid, with a beneticial effect on the circu. 
lation and the blood. In this Way may be explained the good 
effect of the salt springs on the mucous membranes and the general 
constitution. Tf, as is intended, the inhalations at the salt springs 
can be combined with an open-air treatment, then a more perman- 
ent effect may be obtained. — It may, however, be asserted without 
fear of contradiction that tuberculosis cannot be cured by a short 
course Jasting three to four weeks of daily walks to the salt 
springs. 

To sum up, we may say that the inhalation of powders, fluid, 
vaporized or gaseous medications have a subordinate value in 
the treatment of phthisis; and that we must therefore be yore 
sparing of their use than hitherto, especially at health resorts. 


VI. The Pneumatic Treatment. 


From what we have said before on the 


Active importance of sparing the lungs, it is only 
Pneumatic natural that we should shudder at the active 
Treatment. pneumatic treatment of pulmonary tubercu- 


losis by means of breathing compressed air with a Waldenburg 
or other apparatus. We need not decide here whether it is of 
prophylactic value in cases of phthisical tendeney, or whether ‘* it 
is equivalent toa stay in the mountains "' (Waldenburg). 9 For us 
there is not the slightest doubt that the maximal respiratory move- 
ments with the apparatus, even if quite correctly used, are fraucht 
It is a fact that damage 
Also there 1s 


with danger for the tubercular patient. 
to the lung and haemorrhage have been observed. 
the danger of infecting the healthy part. of the tung by the deep 
breathing, and the fear of the transference of infection. is not 
removed by giving each patient a separate mouthpiece, 
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We are not) much less averse to the 


Passive passive pneumatic treatmeni, the use of 


Pneumatic 


compressed air in pneumatic chambers. As 
Treatment. 


a prophylactic measure it] may be un- 
reservedly recommended, but in cases of pronounced disease it is 
not of curative, but only of symptomatic, value. Because of this 
the indications for its use must be carefully looked for. 

The etfects of compressed air are antihypersemic and anti- 
catarrhal; at the same time the breathing becomes slower and 
deeper. For these reasons the use of the pneumatic cabinet 
seems indicated in’ cases of dry catarrh, accompanied by 
a swollen condition of the mucous membrane; for those forms of 
tuberculosis with a moderately pientiful and tenacious secretion ; 
and for cases with atelectasis of the lung tissue. 9 For the last 
condition, which is often a relic of pleural effusion, the passive 
pneumatic treatment exceeds in its results the methodical breath- 
ing exercises. But great care must be taken in ordering |'s use; 
above all, attention must be paid to the condition of the lungs. 
Unconditional contra-indications are given by fever, cavities, 
pleural irritation, and hemorrhage, or even a tendency to it, 
The principle of the treatment with Kuhn's 
Treatment ; 

: mask is the same as that of the pneumatic 

with Masks. treatment, A celluloid mouthpiece firmly 
fixed round the nose and mouth, permits the gradual increase of 
obstruction to inspiration, which must be performed threugh the 
nose, by means of adjustable ventilation holes, whilst expiration 
through the nose and mouth is unimpeded. By this means the 
pressure of air in the thorax is reduced, and as a further result an 
aspiration of blood into the pulmonary area ensues. The treat- 
ment on this account must not be combined with breathing exer- 
eises, to which, in fact, it is opposed in princinle, as the hindrance 
to inspiration diminishes the expansion of the lungs, and puts the 
lungs as far as possible in a state of rest. ta this Way practicaily 
the same treatment is applied to the lungs as Bier's aspiration 
glasves perform for other parts of the body; hvpereemia of the 
lungs is produced with an increased production of ivinph. The 
physiological effeet is an increase of the pulmonary circulation, 
followed by an augmentati f the blood corpuscles, improve- 
meni of the heart's action, ao! deepened respiration. With the 
increased flow of blood and lsanph through the lungs a greater 
amount of toxin is carried into the general circulation, so that, 
according to Kuhn, treatment with his mask leads to a process of 
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The first effects on the diseased lunge are decrease of the 
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cough, sputum, and dyspnoea, which are followed later by 
connective Ussue growth round the tubercular nodules. At the 
same ume, in consequence of the diminished diaphragmatic 
movement, adhesions of the cicatrizing tissue are prevented, and 
the upper part of the thorax becomes enlarged and mobilized. 
Kuhn recommends the mask particularly for slight and medium 
cases of pulmonary tuberculosis as an aid to the general treat- 
ment. Bad results have not been observed by him. Slight rises 
of temperature of .5° to 19 F. at the commencement of the mask 
treatment disappear spontaneously during the continuation cf 
the treatment. 

The theoretical basis of the treatment is in accord with the 
results Of animal experiments. Clinical observations show tha 
there is an increase in the number of red blood corpuscles, and 
with less regularity of the amount of hemoglobin. Also increase 
of the blood-pressure and of the capacity of the lungs, though 
generally to a smaller and less lasting degree, have been observed. 
Though the symptoms usually diminish on account of the favour- 
able influence on che cough and breathing, a marked improvement 
in the physical signs, the fever and the body-weight are not 
usually obtained. 

Thus the treatment with the mask, although it produces an 
Improvement of the svmptoms, does not succeed in producing a 
cure. The few cases in which an mprovement in the physical 
signs occur during the use of the mask do not seem to us to be 
sufficient to prove the value of the treatment. An objective 
improvement of the disease should oceur with fair regularity, but 
this, according to the observations of ourselves and others, has 
certainly not been the case. We limit ourselves in the use of the 
mask to cases with clear indications; it seems to us of value for 
dry cough and for regulating the breathing of difficult or refrac- 
tory patients. 

Bad results, particularly haemorrhage, we have never seen 
from use of the mask. Patients with marked heart weakness and 
those with a tendency to fever are not suitable for the treatment. 
The mask is first apphed with the apertures fully opened for half 

) hour three times a day; the duration of the application and the 
mount of obstruction to Inspiration are cradually increased, 


* 
VII. Climatic Treatment. 

The climatic treatment of consumption has long been highly 
esicemed by doctors, and still more by the laitv. But even to-day 
our knowledge is very defective of the influence on tubercular 
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cases of climate, air, warmth, sunshine, damp, barometric 
pressure, winds, in short, of all the climatic factors. We do 
not even know if sunshine and good weather have any direct 
influence apart from their effects on the mind of the patient, or 
if rain, fog, or wind are directly injurious. We must therefore 
be sull guided by experience. This teaches us that one patient 
may be benefited by a high altitude, another by a stay in’ the 
desert, a third by treatment at a low level, and a fourth by sea air; 
all of which climates may be unsuitable for other patients. It 
therefore follows that there exists no climate suitable for all cases. 
Bui if no single climate has specific healing power it shows that 
a patient can be cured in any climate. “This dees not exclude the 
possibility of one climate having an advantage over another, o1 
of certain symptoms of tuberculosis being favourably influenced 
by different climates. The reaction of the consumptive to climatic 
influences must also be considered. These reactions consist of 
alterations of nutrition and assimilation which follow every 
change of place. The alteration may only affect the skin in some 
of the milder climates; others may make demands on every organ 
and system, particularly on the respiratory organs. Therefore 
the indications and contra-indications of the different climates 
must be considered for each individual person, The doctor who 
sends his tubercular patients away for treatment has the difficult 
task of individualizing the case, especially if he orders a stay 
in the mountains. [le must be guided by his knowledge of (je 
various climates and by the presence or absence of contra- 
indications, It might seem that a very frequent: change ot 
climate is desirable; but this is not so, because it is impossible 
to foresee the effects of a change of climate and because ‘* The 
way in which the treatment is conducted is more important than 
the place’ (F. Wolff). 

According to the position and the height above sea-level 
we mav distinguish (1) mountainous, (2) low level, and (3) sea 
climates. 


A. Mountain Climates. 


Mountain climates include high altitudes (over 4,500. ft.); 
medium altitudes (2,500 to 4,500 ft.), and moderate altitud: 
(under 2,500 ft.). 

The most important elements in the climat: 
at high altitudes are the diminution of t! 


High Altitudes. 


atmospheric pressure, the warmth and intensity of the sun hea 


the great actinic power of the sunerays, the ranid el 
ere: I 


perature, the dryness of the air, freedom from dust and germs, 
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inowinter marked stillness of the air, intense light and many 
bright and clear days, and Hnally increased amount of ozone, 
especially in the winter. The effects on the patients are increase 
m the pulse frequeney and of the capacity of the lungs, aug. 
mented flow of blood to the skin and lungs, increase in the loss 
of heat and water vapour, improvement of the appetite, alterations 
in the nutrition and a relative increase of the blood-corpuseles 
with slight augmentation of the hemoglobin, 

The mountains also have a high value in’ ine reasing the 
powers of resistance of the patient, as they intensify all the 
organic changes. But as the capacity of adjusime nt of a tuber- 
cular patient is inferior to that of a healthy person he will not 
always be able to stand the effects of the high altitude. Uhere- 
fore we must carefully consider the indications and contra- 
indications for treatment ino the high mountains, which we, 
following Egger, consider to be as follows : 

Indications: (1) Prophylactic and hereditary tendency and 
latent tuberculosis; (2) tubercular catarrh of the lung apices; (3) 
tubercular intiltration of the apices; (4) commencing processes 
of breaking down of the lung; cavities with only slight loss of 
subsiance and without rapidly progressive disease or continued 
fever; (5) non-purulent pleural effusions which show only slight 
tendene vio absorption, 

Contra-indications ; (1) Rapidly progressive disease: (2) ex- 
tensive mischief in both lungs, even if only of a chronic nature; 
(3) advanced larvngeal mischief; (4) albuminuria) or marked 
diabetes 5 (5) extensive emphysema; (6) heart failure and arterio- 
sclerosts ; (7) alcoholism. 

It may also happen that on trial of the treatment it is found 
that the patient is constitutionally intolerant of the high mountain 
climate, or suffers from obstinate diarrhoea or asthmatic attacks, 
the latter usually in consequence of emphysema or cardiac dilata- 
tion, since true bronchial asthma is, as a rule, very favourably 
influenced by high altitudes. 

The mountains possess no specific power of healing tuber- 
culosis, neither do they confer an absolute immunity. Tt may 
he said that all the essential factors of the constitutional treal- 
ment, namely, a prolonged stay in pure, drv, open air, in sun- 
Shine and in light can be very suitably obtained, of course, for 
the proper patients, by a rest cure in the mountains. On the 
other hand, it may produce cardiac symptoms or acceleration of 


the disease in over-excitable, anwemic or elderly patients, alse 


in those with already damaged hearts 
Whether the mountains have a particular influe: mM certain 
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SsMptoms ch pulmonery tuberculosis is mot yet decided. From 
the rare occurrence of septic infection in the mountains it appears 
that they have a restraining influence upon mixed cefection and 
Its consequences. Fever and night sweats may pet ips be more 
quickly removed; hemorrhage is net more frequent, but on the 
other hand more race than at low levels. ft is not yet sufficiently 
proved that there is a more apid drying up and calcification of 
caseous dules. The differing opinions upon tf may 
be due to the Variability of the disease, and perhaps partly to lack 
obexperence, One need not be prevented from sending a patient 
with a tendeney to hemorrhage to the mountains by a false 
analogy between high mountains and very rarefied air, which 
latter may induce hemorrhage ever with healthy persons. There 
is also, as Turban rightly remarks, a difference between the 
mountain health resorts 4,000 to 6,000 ft. high and— balloon 
ascents fo an altitude of 15,000 to 20,000 ft. 

The winter is the most advantageous time of the vear for 
the mountain treatment, although Davos was first employed as 
a summer resort by Alexander Spengler. Bel the consumptive 
may remain the whole vear in the mountains if the necessary 
precautions are taken during the transition period. The wide- 
spread idea that the spring with the melting seow cives rise 
acute illnesses Turban has shown to be inaccusa According 
to his opinion, not only the patients in the dis poned) sana- 
toriums, but also those in the hotels, &e., at Davos, suffer much 
less in the spring-time from acute illnesses than patients in 
the regular spring stations lower down, 

The moet important places for the treatment of pulmonary tuberculosis 
are Davos «4, mus, 5,000. ft Clavadel (Grison 5,500 ft.), Arosa 
(Grisons, o,000 ft.), Sils Maria (t pper Engadine, 5,800 ft.), and Levsin 
(Vaud, 4,500 ft.) Summer cure resorts. for ight stationary tubercular 


cases are to be found in the Upper and Lower F Nyadine, in the Bernese 
Oberland and in the South Tvrol 


The climate of the medium altitude has 


Medium Altitudes. 


the Alpine resorts, without being so marked in its effects. The 


the same effect. on tubercular patients as 


resorts at this altitude produce a hardening of the patient and 
regulate the nervous system, the appetite, and the nucritional 
changes; and as they do not suffer from the same brusque «hanges 
in temperature as the high mountains they permit a more oxtended 
employment of the open-air cure. 
With regard to the indications, i 


seriously dll, hectic CONSHUMDLIVES, ane 


t need only be said 
hugs 


plications, cannot be sent to the medium altitudes any more than 


to the high ones. 
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Lhe choice the tome of wear for tre armment at these alotudes 

Isat Ipertance. ft ean he eatried out in summer and wintet 

With equally good resul provided that the place is property 
adapted for VIN Visitors im the winter, 

\ ne the places of an tude «of ae nore Mav none 

Sha sne Pedtmoos, Triberg, S« hweiema inthe Black F th, Oberhot 

in J Mate \vants (near Montreux), Gass (Brenner) ( n and 

Cai \ ud \\ e:-senbury Berne) Seatentey Fhon), Chu den 

(Cal Heiden (\ penzell) iPeen Ko ahd bt berg (lb nterw fen) 

Choe (Argovie), rtenkiichen and KRainzenbad, Mittenw tld, Bad 
Kr h. is hres n, the Bavarian M tains 


The lower mountain resorts make ne vreat 
Moderate : give: 


. wims on the organism. Their chinato- 
Altituces. 


teal meri consists chiefly in the Arelyy 

of germ » the air | their position on a plates sleepe or 

valley. Inn inv af se resorts the propinquity of mountain 

es produces a uniformity of the tempe atur doa certain 

€ 4 ur. Paese lower mountain reso ire of as Wn 

np Ch i Prmedate stations between the high HOUnLaInNS 

and laine here are a large number of them in almost 
all coy es. We will only men ton the Most important : 

Suital fer the autumn are Gries and Bi en, Meran ae 
(Tyrol), Vahrn (Brixen), Montreux and Veves There are 1 un 
cure resort nt Lakes of | Phun and Brienz (Swares ind), 
fonstance and other lakes of B imia and \ustria, the Black) Forest 

Taunus { Harz Mountains: h places ar Interlaken, [sent 
Rei henhall, idenweiler, Bad Lieber vel Pabor, S een M 
the ees are for summer cure only. the i from Mav tc 
Oet 


B. Climates at a Low Altitude. 


Of the climates at a low altitude we may distinguish places 
in the temperate zone, the Italian lakes, the deserts, and the 
sea-coast, 


The lower levels of the tem yverate zone have 
The Temperate rare 
no characteristic climatic influen ¢, as the 


Zone. ‘s 


aed 


Sof the continental pe, sometimes the influence of the sea 


es vary greatly; sometimes the climate 
predominates. As regards warmth and moisture the climate of 
the German plains is ‘eco! and mode: tely damp.”’ Extremes 
do not NISL, being moditied by ihe Mmichbourhood of hills, 
forests. or the sea. The forests especially affect: the tempera- 
‘ure, tooisture and light, and differentiate the climate from. that 


re plains. They also shelter from the wind. and are 
associated with that fresh, pure, dust-free air, so necessary for the 
consumptive, Wherever these conditions prevail, where the soil 


Heheeeammmnszie 


144 N CLINICAL SYSTEM OF ‘TUBERCULOSIS 


and water supply is good, and where the proper constitutional 


measures, especially rest in the open air, can be thoroughly 


carried out, there are all the conditions necessary for the cure 
of tuberculosis. “This is shown by the success of the German 
sanatoriums in hilly, wooded, sunny positions, sheltered) from 
the wind, and with pure ozone-containing air; on this subject 
we need sav no more. 


The Italian 
Lakes. 


expanse of lakes, certainly in winter, makes the air warmer, and 


The low-level climate of the lakes in 
Northern ftaly and the adjoining part. of 
Switzerland is moist and warm. The great 


at the changes of seasons tends to maintain a fairly even warm 
temperature. The best times to visit these agreeable resorts are 
spring, autumn, and winter; summer, in spite of the cooling 
effects of the Jakes, is much too warm. There are no special 
indications or contrasndications. Slightly febrile patients with 
fairly advanced) diseass often do better here than in the high 
MOUNTAINS. 

\- -pring., autumn, and winter stations, may be mentioned Gardone 

ra and t ik wrdat, Area fone mile trom Lake Garda, in 
Wintel nly), toa Lugano), Pallanza and Locarno (hake 


Miatgerores, Lak Como), Wepet and Vitznau (Lake of 
liacerre 


; The climate of the desert, which is generally 
Desert Climates. only suited tor consumptives mm the winter, 
is warm and dry. The most important are ihe health resorts 
ot Eevp the Soudan, and the Biskra oasis in Algiers. “Their 
chief merits are coplous sunshine and aseptie air rich in ozone; 
ther disadvantages are great vanation of temperature, violent 
dry winds and severe dust storms. “Phe dry air is an advantage 
ents with profuse secretion and a propensity to pronchial 

iso for Kidney complications; on the other Land, these 

places are not suitable for patients with dry catarrh of the upper 
air passages or tuberculosis of the larvosxs. Plehn originally 
ommended che climate of Egypt especially for persons who 

| ted tuberculosis ‘tropies, and that indication 
wood. Weak powers of resistance, advanced tuber 


fever and heart aflecuions are consra-tndications. Tn 


recommending suck oa chmate the long, fatiguing and costly 
journey must be considered, and arrangements must be made 


for siiable mecteal supervision of the patien 
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Island and seaside resorts, with a warm, 
dry climate, and only moderate or slight 
Moisture, are suitable for the winter, and 
are sedative in their action. To them may be sent patients with 


Dry Coast 
Climates. 


excessive catarrh of the mucous membranes, for whom the moun- 
tains are contra-indicated. On account of the dangerous dis- 
tractions that are often to be found, great caution should be 
used in selecting these places; we need only mention the gaming- 
tables of Monte Carlo, and the fast life of Nice. Also on the 
Riviera, the hygienic conditions are often defective, the dust from 
ihe great automobile traffic is intolerable, the air is frequently too 
dry in spite of the propinquity of the sea, and there is often 
insulhcient protecuion against the cold of February and March; 
but in spite of these drawbacks it maintains its popularity. 


Representative examples of thetr climate are Corupna, Santander, San 
Sebastian, Biarritz, Arcachon, Ajaccio, Capri, Palermo, Cortu, \bazzia: 
on the Riviera di Levante, Rapallo, St. Margherita, Nervi; and on the 
Riviera di Ponenti, Cannes, Nice, Mentone, and Hytres, in France: and 
Ospedalettt, Bordighera, San Remo, in Traly 


C.- Sea Climates. 


Maritime climates are noted above all for the uniformity of 
the temperature, and pureness and saltiness of the airs to which 
may be added high atmospheric pressure and strong atmospheric 
currents, On strong patients they produce a stimulation of the 
nutritional changes, a retardation of the pulse, anc quielening of 
the nervous system; while with weak patients loss of appetite, 
diarrhoea, sleeplessness and hiemorrhaves are not uncommon, 
But the most WMpoertant elect of the sea climate is that tie 
respiratory quotient falls, 

According to the femperacure and: relative dryness of the 
air we may distinguish the cool, moist climate of the North Sea, 
the milder, warmer, seascoast climates, and the real ocean elanate, 


: For treatment by the ciimate of the North 
Climate of the , 


North Sea. 


this climate has a marked etfect on the circulatory organs, which 


ea patients must be caretully selected. 


Besides altering the gaseous exchanges, 


shows itself regularly by increase ¢ tthe bloo I-pressure, a slowing 
tthe pulse, and diminution of the albuminous contents, the last 
HN consequence of mnereased muscular work while taking the sea 
baths. We consider the North Sea climate specially suitable for 
prophylactic treatment and also for persons suffering from tuber 
cilosis of the bronchial glands or initial pulmonary tuberculosis 
without fever or heemorrhages. ft may further be used for cases 
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he 


of chronic stationary phthisis, for early laryngeal tuberculosis, 
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and tor cases complicated by non-tubercular chronic catarrh of 


the upper air passages and bronchial tubes. 


organs are essential. 


Healthy digestive 


Unsuitable are (1) very excitable patients; (2) febrite cases: 


(3) cases of caseous pneumonia, cavities, profuse secretion and 


hemorrhages ; (4) advanced laryngeal tuberculosis; (5) cases with 


tuberculosis of other organs, intestine, kidney, &c.: (6) cases 


complicated by marked cardiac, gastro-intestinal or nutritional 
e bed 


changes, and markedly neurotic patients, 


The North Sea resorts 


have their greatest importance for the treatment of serotula and 
surgical tuberculosis of children. 


Milder and 
Warmer 


Sea Climate s. 


Comi 


ne under the 


influence 


of the Gulf 


Stream the resorts on the south and west 


coasts of England and treland are warmer 


and milder than those on. the 


» North Sea, 


and therefore are more suitable for cases with severe eatarrh of 


the upper air passages, 


in the Isle of Wight, Bournemouth and Torqua.. 


As examples we may mention Ventnor, 


UH less simulating and more sedative are the warm mari- 
time climates of 


more southern islands. 


Types 


Funchal, in Madeira, and Orotava, in Teneriffe. 


Sea Voyages. 


f these are 


The real ocean climate can be made use ot 


by means of sea vovages. Although known 


in Pliny’s time, it is not vet agreed whether sea vovages should 


be ordered for consumptives, in spite of the undoubted advan- 


lages of pure air free from dust and bacteria, continual atmos- 


phe me movement, comparative rest, and ample SOJOUTH 1 the open 


air: 


It is agreed that they have a remarkably stimulating effeet 


in cases of bodily weakness and psvehical disturbance. The 


changes of scene and climate divert the mind. raise the appetite 


and accelerate tissue changes, 


The skin, lungs, and all organs 
Ss 


which react to changes to temperature are exercised and hardened. 


\lso the large amount of moisture, salt and ozone in the ocean 


arrois advantageous for some cases of tuberculosis. 


On the othe 


hand, there are drawbacks, such as scarcity of space in the cabins, 


MOnotonous Nour 


ishinent, 


and fear of prolonged sea-siekness. 


In long sea vovages, involving changes of climate, too sudden 


changes af 


he 


feared. 


Passeneers must 


Lem perature 


Moreover, the 


live and 


and excessive air 


socral econditie 


the absence of 


medical discipline are disadvantageous. 


Currents 


are also to 


ms under which the 


expert tr 


The que 


eatment and 
stion of the 


construction of ship sanateriums has been discussed in. different 


countries, but has had no practical result, in spite of the recom- 
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mendation of medical authorities and the attempts of powerful 
Marine companies, Although the idea. of floating: sanatoriums 
under medical supervision has much that is good, there are too 
great difficulties against its practical underiaking. Also froma 
medical standpoint, this kind of thalasso-therapy for cuberctlosis 
can only be recommended within very narrow limits; the patients 
must be very carefully chosen and those with a strong disinclina- 
Hon against sea sovages must in no case be over-persuaded. 
They are only suitable for st rong patients free from fever, haemor- 
rhages or complications, and with sound nervous and digestive 
systems. For consumptive doctors, the popular proceeding of 
takings @ post as ship's surgeon. is always rather hazardous; if 
the doctor is capable of work he will do better to take a post 
as assistant in one of the many land sanatoriums. 

In the choice of the sea route one must have regard to the 
Wishes of the patient as much as possible: in spring and winter 
the vovage is generally rougher, mn winter also the changes of 
climate seem more brusque than in spring and summer. ft is 
Worthy of notice that ocean currents and the propinquity of the 
land influence the temperature of the air, and give the sea voyage 
a cool or hot characier, Vovages interrupted by frequent and 
long dand visits are not at all suitable for consumptives, they 
onty allow an opportunity. of contracting malaria or other in- 
fections, 

Mediterranean Vovages are suitable for the winter, and. fe: 
the summer trips up the Norwegian coast to the North Cape, o1 
longer vovages to Australia, New Zealand, West Indies, North 
America, Xe, 


- The question mav arise of making use af 
Colonies and ; ; 


: the Colonies and the Tropics. It may be 
Tropics. 


Known that some veats age, under the 
influence of a well-known physician, a movement was started te 
build sanatoriums in) South-West Africa, and te send there 
German tubercular working-men at the cost of the “ational Tn- 
surance Companies. After the cure they were enher to be 
brought back home or to remain in the Colony. The plan fell 
through and the committee dissolved, so we have nothing furthes 
fo-expect from either. [tis the experience of the Cape Colony 
that the tubercular patients were regarded uneasily. by the 
Halives; Wu appeared that for one white tubercular patient who 
died there were six deaths among the native population, in spite 
of the very favourable climate. This was due to the small power 
of resistance to the new disease and to the bad hyeienie condi- 


Hons, crowding together, indiscriminate spitting, drinking, &e. 
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The conditions in Cape Colony are a warning against sending 
tubercular lung cases to German South-west Africa. Kuhn says 
that ‘tthe Colony has nothing to fear for the health of its in- 
habitants, for the greatest prudence reigns among the tubercular 
immigrants’; but the greatest prudence in this case is_ the 
keeping away of all tubercular persons. Similar conditions pre- 
vail in the other German colonies. We have every good reason 
to keep and treat our tubercular patients at home, both in the 
interests of the patients themselves, and = for the political, 
economical and hygienic advantage of the colonists. We want 
healthy colonials, physically strong and energetic, but not early 
phthisical cases or persons sent out as a prophylactic measure. 


VIII. Watering Places. 


The treatment at watering-places is a combination of the 
climatic treatment with the medicinal effects of the waters. 
But the climate at these watering-places ts often very unsuitable, 
either because these resorts are generally situated at alow 
altitude and are neither bracing nor sedative, or because they 
have usually developed into towns, which with their industries 
have vitiated the purity of the air. The medical treatment. ts 
limited to the prescription of the waters of the place, either 
internally or externally in the form of baths; or, in) addition, 
whey, kefir or grapes may be ordered. 

: : Used as baths mineral water has no special 

Mineral Springs. effect on the consumptive, at any rate, no 
more thin the ordinary warm baths. 

The value of the internal use of the natural mineral waters 
in the treatment of consumpuion is also very doubtful. Some 
lav vreat siress on the efficacy of drinking the waters, others 
hbeheve that thev are of no more value than an equal amount 
of teacor warm water. Aecording to our own observations a 
one of the springs most frequented by tubercular cases, the use 
of the waters is no specitic remedy against the disease. It i- 
not established that the treatment with mineral waters, withou 
Neuse of other methods simultaneously, has anv healing effect 
The fact that in healed tubercular nodules lime salts are deposited 
does not warrant the assumption that taking water containing 
hme as to be recommended, since the ordinary nourishmen 
supplies enough lime salts for that purpose. On the other hand 
one may concede the fact, that the mineral waters used for cas 


of tuberculosis may, from their composition and temperature 
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have some local or general action on the affected organism: to 
explain this the general chemical laws of osmosis and diffusion 
are sufficient, without invoking the radio-activity of the water. 

The mineral waters affect the chemical changes of the blood 
by altering the osmotic pressure of the tissue fluids, from. the 
regular ingestion of considerable quantities of salts in) solution. 
By this means the results of the tissue changes are more easily 
eliminated, partly by absorption, and the destruction of diseased 
cells with the formation of new ones with increased resistance 
is hastened. 

It may therefore be urged that the treatment with minera! 
waters Is capable of regulating the digestion, of increasing the 
action of the kidneys and mucous membranes, and of accelerating 
tissue changes; an! that it may be legitimatels emploved as an 
aid to the general constitutional treatment. 

Thus it is not correst to deny that the mineral waters have 
any influence whatever in) combating pulmonary tuberculosis ; 
but it ts still more incorrect to assert. that they are of essential 
importance, and that they can replace the general hvaienic treat- 
ment. We agree with the opinion of Penzoldt that the treatment 
of tuberculosis by mineral waters, when accompanied by other 
general treatment, is adinissible, but that it is also UNNECESSUTV. 
But we see that there is no small danger in its use if doctors 
and patients, in blind confidence in the mineral water treatment, 
“neglect the important for the unimportant,’ that is. te say, 
allow a course of waters and baths lasting four to six weeks to 
replace a strict and regular hygienic treatment, 

We need not consider the individual springs and baths, It 
Is sufheient to say that those resorts will be of most service where 
drinking the water can be combined with properly regulated 
constitutional treatment, always provided that the duration of the 
trealment is not too short, For it is one of the claims of those 
interested in the mineral water treatment that this method IVES 
quicker, and therefore better, results than any other, 

As regards the indications for this Ireatment, we take the 
Sandpoint that persons. should not be sent for reasons ob pro- 
phylaxis to any resort for consumptives, on account of the possi- 
bility of infection. The re ommendation of a suitable watering- 
place may come inte question for cases of closed tubereulosss 
Whe are suffering from non-tubercular chronic diffuse eatarrh, 
or changes in the lower lobes of the lungs. The cases of open 
tuberculosis that are most suitable are those patients witheut 
fever, who have already been dis iplined Dbyvia proper hweienie 
treatment, and who will no longer suffer institutional treatment, 
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or who have some special complication, which may be reheved 
by the use of the waters. 


Whey, Kéfir, and 
Grape Treatment. 


Phe Whey must be prepared) from fresh 
goat's, cow's, or sheep's mille bs removing 
the casern and fart dys the addition ot rennet, 
Hts nutritional value is small, and ats therapeutic worth nil, or 
even a minus quantity, since the Whey may produce Shoht catarrh 
ot the bowels. The resorts for treatment with whev are not. fit 


places for cobereular paticnis, 


Wefir, that is to say, went that is undergoing al oholie 
fermentation from the action of te cehr ferment, may bea 


useful aid to nutrition ins cases of repagnance against ordinary 
milk, or when pure milk is net obtainable. Tt mav be also used 
to regulate the bowels, since fresh kelir is a laxative, while that 
three davs old is cons pating. Tt has no value asa curative 
agent. Welir can be prepared anywhere by the help of an arti- 
heial ferment; we recommend the ketir tablets for private cases. 
There is no need of a ketir cure resort, 

Phe grape ‘cure can be taken on the Rhine, in Alsace, on 
the Lake of Geneva, ar in Silesia, Austria and lialv, during the 
months at Sepiember and October. One to four pounds of 
drapes musi be taken daily, without skin or pips. The treanmnent 


Mav imerease The appetite and power of assimilation, but it alse 


causes loose raf the teeth, sore mouth, and gastric and. in- 
testinal disturh e. The grape cure and Lrapescure resorts may 
be very well fet noone side. 


IX. Symptomatic Treatment. 


Of all proms, fewer is the most fre- 
Fever. ; ie : 
quent and the most serious; it is alse the 
mest ditheou oO ftigh 
Lal SMEY UPCESONS, sh CONSUMpPUSe Mety sulter fron fever. 
Which has no connection with tubers tosis of the lunes. Neute 
tonsillitis, appendicitis, acute mtestinal affections, rheumatism 


and influenza may de mentioned; in the treatment of which the 
condition of the lune must be taken inte account, 

More often fever is due to a catarrhal infection of the upper 
air passages, bronchial tubes or alveoli: that is, the fever is due 
to chaneves in the lunes, but not to the tubercular mischief. In 
these cases creat care is me essary lest the mixed bacterial infec- 
ron should open up fresh pathways for tubercul sis, and give 


rise t0 fresh tubercular faci. bfyvery such ise should ha 


in bed on a fever diet. oN radia Heat bath, and several doses 
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of calomel (3 gr. every two hours) to produce diuresis and empty 
the bowels, wall generally shorten the fever, 

Phe rises of lemperature which precede or a company 
menstruation in tubercular women have a detinite pathognomonic 
importance; as have also the sudden rises of temperature asso- 
crated: with severe physical or mental exertions they are known 
as menstrual, exercise of psychological fevers, “The treatment 
consists rn quieting the over-excitable nervous patient, and in 


ordering bodily and mental rest. 


Preparations of valerian are 
harmful. 

A few words may be sardoon the diagnosis and measurement 
of tubercular fever. The temperature curve must be based on 
measurements taken every two to dhree ‘hours, Jf jt ses ip 
gg.2° F.oin the mouth, or to 99-69 FF. in the rectum, there is 
fever, or, taking individual differences and possible sources of 


We con- 


sider that three hourly measurements at Sand tra.sm. and 2, 3 and 


error mnte conse ration, at least suspicion oot tever, 
Sopem., taken in the mouth, are sult lent, Useful infor- 
Maton as to the temperature after eating is thus obtained. It 
mav be further noted that a femperature of gg.2° Booin the morn- 
Ins Is fever Ane! that a lemperature that never falls below 
Qa.6° Fs and. ane aehich saries mure than two whole degrees 
between the minimum and MANN, iS Not normal. 

In patients who are nervous and excited about their tem- 
perature, should be taken by a nurse with a Non-registerimy 


thermometer in the rectum, Very feverish panients should never 


take their own lemperature, 


NAO knowledve of 11 biological significance of fever is 
Mpeartant tor rf reatinent, Nt ording to our atest Know ledsre 
the rise of temperature, which ac OMpanios infectious diseases, is 


io be considered as a reaction against the cause af HTness, 
wertully 
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the digestive apparatus, the Kidnevs, Xe. High and hectic tem- 
peratures are even more injurious. Herein” lies the indi- 
cation for the treatment of tubercular fevers. AS “if 4s. nit 
the rise of lemperature that must be obviated, but rather ts 
injurious results and consequences, there should be no hercie 
treatment of tubercular fever, with drastic drugs or external 
applications. 

Tubercular fever is maintained at the cost of the tissues of 
the body, and the accompanying loss of appetite prevenis this 
loss being made good. Therefore it is Most IMportant to lit 
as far as possible all forms of tissue destruction; and the 


sovereign way of doing this is rest in bed. The supposition that 


this weakens the body is erroneous. The weakness IS not a con 
sequence of the rest in bed, but of the Winess which compels He 
Bed must be kept till the feverishness has gone; every consider- 
able movement, every premature getting: up, postpones that date. 


Open-air cure can be carried out at the same time by wheeling 


the bed on toa baleony, or up to the window, kept widely open 
day and night. When the temperature has been quite nornis! 
for two to three davs rising nay be permitted, but at first only 


for one hour; if the temperature remains normal it may be 
extended to two to three hours. Still no w ks are to be taken; 
the effort of dressing and undressing, and walking to the re- 
clining chair and back, is sufficient. Hf the lemperature rises in 


the afternoon, even one-tenth degree above normal, the fever has 


not gone, and the strictest rest in’ bed Is again necessary, 
may be required for weeks and months, but the strictest rest leads 
to the desired goal most surely. Only under certain conditions 


Sh thnbitertisvsielin. 


mav these rules be relaxed e.g. In hopeless cases, in patients 
Whose surroundings are so unhygienic that rest in bed entails 
bad air, or in chronie fever and cavity cases, in which the long 
rest is depressing the appeliie and spirits, and hin lering the 


{ 
ex per toration, 


The food of feverish peticnts should be ample, but easily 4 
digestible. Fever diet Should) not he a hunger diets on the 


contrary, by frequent additions to the diet, and by skilful cook- 
Ing, one Should try to supply the requisite number of calories, 
This is not casy when the appeute as bad. Stomachics, eon 


durango, pepsin ino mistare with hedrochtlorie acid and tablets, : 
Orexinum tannicum (4 gr. in powder or tablets. three times a dav) 
and conic wines, containing relatively dite aleohol and much 
meat extract, may be useful. As a hey we, milk, with or with- 
out cream, and ketir are to be preferred, 

Meohol is often of the greatest serv pee, \ class of wine 


elles bulstee: AIS ib 


: 
a 
i 
: 
3 


ee 1 boa baANe eh RAs lat lS! 


‘ty 


PULMONARY TUBERC LOSIS I 


on 
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mav be given at meal-times, especially at the heeinning of the 


fever, A glass of het krog or mulled wine an hour before the 
usual shivering is very useful In hectic fevers at the same time 


an icesbay should be appled to the heart, and the patient well 


Wrapped up. 


Of hydro-the apent measures, there a ches pa ks, friction 
of the skin with aleohot or d 


amp towels, and prolonged bathing 


of the hands and arms with w fer ne focold. “These measures, 
besides helping to lower the Mperature, will stimulate the 
organic funetions, 

Antipvretic drugs mu be ver reftliv erdered, lest thes 
do more harm than the fever, They Voindicated af the 
subjective symptoms are (vere, OF the fever proloaged, other- 

mois hetter not te inert re owath i 1; 1 rye vsm. 
| | é Sota ts possi » LIVE it mtr | iy scoot 


emperature, At the wWreht or he feser uy DYLUESI 


be ordered. anal then only an smal} doses, so as te tard seveocdune Ing 


profuse sweating anc | ipse. Fer the same reas Upvreties 


should never be given with a falling : mMperature, 


We only give a small fist of The many recognized anti- 
rreites. Quinine has been generalh ‘nNoup. Salievlates 
have, bv the acdditi moof arsenic, been brought back » favour 
(acid. arsen. 2 yr., sod. saticvt oor. ff. pil. roo. ewo te 
Tye aken three or four hrwnies, th da}, Phiese pills ( coat Slow 
fall of femperature without afte reettects, Dut sometimes they bre 
duce noises in thy head, and indievestio 
More frequentiv used are a prin (4 ta > .), antifebrin (2 to 
+ 7.), antipvrin ¢7 toy fi mee " 4 » 4 WT}, ne 
crropnen (5 to 15, r.). 
We give the preference 1 phenacetin (4 10 8 of,), salipyrin 
(15 ¢r.), and especially pvra Salipvrin is particularly 
useful in febrile cyst Whaneces associated 4 r menstrudatior ind 
IN sleeplessness die toeven ne FoPeGcIrNal t Nperaty 
Phenacetin acts promptly and we Withoul after-etfeets 
Is specially serviceable if there is hea it eosame time, 
Pyramidon is py hay Henee Ih require 
‘oul twe hour S fOr its aclien veh ih P Im percep Hty 
nd vradually, and wi Hl ount miradble cy mothe iT 
In continued fever One can wive repeated dos Orsi . tl 
OF 1 in 100. pyramidonm solution in vy In if 
tENEE 2 (O32) pr. ab ierrmicin may le a aot 
Water and dri rk momouthtuls exten Hing over un 
Menem ab wer hors before ‘ stds pert if 
fever is ehusine loss of IpPpetite Is recommended to ein 
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drug two hours before the chief meal. Sometimes after a lony 
course of pyramidon the fever does not return, sometimes i 
returns agai when the drug is in mitted; ao the fever is quite 


uninfluenced the prognosis is very bad. 

\bout maretin an phihisopyrin tablets there are both good 
and bad reports; We ble oner expressly warns against the former, 
vhich, according to his ols: Hons, isa strong blood poison, 


Phe chief pomnt in the treacment of fever by drugs, no matter 
Which is emploved, is that small doses must. be given at the 
right time to prevent the rise. But the pauvient whose temperature 

Howdy kept dawn by drugs is by no means to be cons 
bas free from fever. 

Recently reports have multiplied of the good effects of treat. 
, he eause of the fever with tuberculin, especially Koch's 
new bacilary emulsion. But this method, although it strikes at 
the root of the fever and not merely at the symptom, cannot 
he alwavs used. “Phe treatment begins with the smallest doses, 
the first dose of the new bacitlars emulsion being about .oor eam. 
We May refer to our book on '* Tuberculin in Diagnosis and 
Preatment.”’ 

; For the treatment of most cases of night- 

Night-sweats. swea general hvgienic and hvdro-thera- 
peutic measures are suficiens ; by themselves they usually remove 
the weakness of the heat centres aused by the specitie toxins, 
and raise the tone of the vessels. ‘| he open-air treatment must 
be thoroughly carried out, with very complete ventilation of the 
bedroom, which mav be heated in winter to allow this. Plorse 
hair mattresses and pillows are the best. Pleavy coverings musi 
be replaced by lighter woollen ones, or a light eider-down quilt, 


the arms should be left outside the coverings, 


Corn dvises that 
and the legs Kept apart by sheets. The clothing must be changed 
Morning and evenine, and the bedding well aired every day, 

Adention to the skin by means of regular baths, aleohol 
or cold frictions and dev rubbing, is alse mportant. Before going 
to Sleep Brehimer’s favourite remedy of half a pnt of cold) malk 
with a teaspoonful to a tablespoortul of brandy may be taken; 
or oat aleohol is) contra-einei ated, tinct. salviee (20 drops tees. 
may be ordered, 

If these measures fail in severe cases then the petient may 
be washed all over every evening with dilute brandy or vinegar ; 


also 2 to = per cent. Iwsoform used nic ming and evening has 


fiver us good results in had cases. Afterwards tannoforn 
Vannoiornm @ part, tale 2 parts) must be rubl ed into the ski 


yt 


with the pahw oof the hand. There are no advantages in 


use of forn Pewith aleohol er soap. 
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Ot the internal remedies Hropin and agaricin are to be 
recommended, Atropins may be given in the my oof pills 
F240 gr. inceach), two at night, or two in the morning and twe 
atonight. Wf the digestion is disturbed it must be given sub- 
cutaneausly Cb 300 to 1 60 We). Pont ssmpioms, such as dry- 
ness af throat and dilate pupils, must be cuarced against; the 


Maximum dose must not be exere » Her civen tor mere than 
several davs together, 

Agari m equines about six to se ven hotrs to act and often 
catises Ciarrhovas; and it may therefore be well combined with 
Dover's powder in puloor powder form wigaricin 2 to ) pr. 
pulv. Dovert rf er.). ft may be given for many davs together, 
but is contra-indieated from the first for patients with dhsordered 
digestion, 

Acidum « imMphoricumn (45 to Ww ur. a dose) and gua ampheal 
(3 lo 7 gr. in the evening) have been of less service to ous than 
pyramidonum Dicamphoricum (Phochsty, with Which, in doses of 
1O tO 15 gr. several times a dav, we were well pleased. If 
there ts also sleeplessness, sulphonal (13 er.) veronal or sodium 
veronal (4 to 7 gr), or adalin (F tO 15 er.) must be ordered for 
several evenings in succession ina warm drink. 

It must be remembered that all these remedies have only a 
Symptomatic value, and that thew must fail at proper hygienic 


measures are not taken. 


Cough and 
Expectoration. 


A distinction must be made between cough 
With and without exsectoration, and also 
between reflex and irritative coughs, 

The Irv cough of earth phthisis mav be suppressed with 
a htthe effort and dis ipline; it has more WmMportance tor diagnosis 
than treatment. 


The loose cough js. re rulated by the state of the lungs. it 


1 


SUSAN most marked in the morning 


ie 


because the secretions 
have accumulated during the leh. 

The refles cough that is nec ssary for bringing up expectora- 
Hon must net he cheeked without a reason. Phe patient who 
brings up his expectoration with but ithe couch during the 
Morning “toilette of the lune’ would not he helped, but rather 
injured, Dy suppressing the cough. It is only to be seen that 
the couch and expectoration are in the right proportion, and that 
the cough is followed by the latter. The only useful treatment 
Will be that directed towards loosening the expectoration, 

In Many cases there as an irritative or spasmodic cough, 
which is started perhaps Dy the tubercular foei in the lunes, but 
Which is aggravated into attacks of continuous, convulsive, or 


explosive coughing by catarrhal complications in the mucous 


secede er en 
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membranes of the upper air passages and larger bronchi. This 
cough must be combated by all the means at our disposal, as it 
disturbs the night's rest and nutrition of the patient, and prevents 
the lung from healing by stretching the tissues. Every continuous 
violent cough must be treated for several reasons. It causes 
pains in the muscles of the chest, vomiting, and possibly hzemor- 
rhage or pneumothorax. It may force sputum containing bacilli 
back from the tubes into healthy alveoli, and in short injures the 
patient both bedily and mentally. 

The patient must be instructed to discipline the cough as far 
as possible. fle must be told that ‘ coughing causes coughing ’ 
(Penzoldi), and that he may by Willepower overcome the first 
tickling in the threat. According to Cornet, about ten ery slow 
inspirations with more forcible expirations are very effective in 
controlling the irritation. Pure air, rest to the voice, breathing 
through the nose, sips of hot or cold drinks, Ems pastilles, Ice- 
land moss, menthol, coryiin and other lozenges, dragées and pas- 
tilles are useful, 

If these measures fail we may order several days’ rest in bed, 
In a room in which the moisture is increased by steam, or by 


sprays of salt solution (one teaspoonful to two pints), or of 
sodium carbonate solution (1 to 2 per cent.), or by hanging 
up damp sheets. Complete silence, chest-packs, alkaline water 
alone or with milk, and, as a last resource, opiates, may all be 
used. 

We have had so few good results from cannabis indica, tinct. 
gelsemii, ext. hvoscvami and paraldehvde that we have given 
them up for some vears. 

We have found dionin (ethyl-morphia-hydrochloride) and 
codeine phosphate to be the most useful: they act as local and 
general sedatives and favour sleep, without checking the expec- 
toration or causing constipation. In this, and the fact that thes 
are less poisonous and less likely to cause a habit, lie their great 
superiority over morphia. For children they may be ordered in 
the form of a syrup (1 in ico, a teaspoonful in the evening), for 
adults as drops (3 to 4 gr. in 3iii of water, or aq. laurocerasi, Lo 
to 20 drops t.d.s. or at night), more rarely in the form of pills 
(§ to § gr.) or suppositories (1 to + gr.). 

Ao new remedy of value is pantopon. Compared with mor- 
phia it is but slightly narcotic, and affects the respiration and 
heart frequeney much less; but it has a strongly sedative effect 
on the cough. Tt is hest given in small single doses, not on an 
empty stomach (for adults 10 to 30 drops of 2 per cent. solution 
three or four times 2 day, tor children 5 to 15 drops). 
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Morphia remains as a last resource, which must not be with- 
held eee hopeless cases. On account of its general sedative 
action it is particularly valuable in cases of pain, marked unrest 
and Reehicn disturbance. In the ‘se terminal cases the danger 
of the morphia habit need not be considered, tut unfortunately 
this is not sufficie nuly thought of in early cases. All the same, 
one should always try the effect of small doses, and reserve 
the larger doses and sube ulaneous injections for cases of necessity. 
Vomiting, occurring at meals or soon after, requires larger doses 
of morphia to be taken half an hour before food, or, if an in- 
jection is given, shortly before the meal. 

We have already emphasized the fact that the amount. of 
cough depends on the looseness of the expectoration, which 


‘therefore must be, as far as possible, promoted. This may 


usually be done by inhalations, by warm drinks, and by warm 
mineral waters taken fasting early in the morning, in preference 
to using the so-called expectorants. Of these we have the 
mistura solvens (ammon. chlor. and liquorice), ipecacuanha, 
senega, apomorphin, and particularly iodide of sodium; the last 
also may be combined with ipecacuanha and senega. Klopfer’s 
iodoglidine, a combination of vegetable albumen with an organic 
iodine compound, acts betier and is better tolerated than sodium 
iodide. Sometimes an opiate, as mentioned above, m: iv be added 
in small doses. We have also found the new re medy for 
Whooping-cough, pnigodin, a hari oss expectorant. 

By far the best method of loosening the expectoration, and 
thereby diminishing the cough, is ‘the chest-packs of Win- 
ternitz, which we can warmly recommend. We have already 


described the method of applying them (Pp. 109). Other 
methods of diminishing the expectoration, and if ne: essary of 


ae it, we have mentioned in the section on inhalations 
(p. 134). The danger of swallowing the expectoration is men- 
tioned in another place. 
. The first essential for the treatment of 
Haemoptysis. hemoptysis is that patients with even ve Ty 
slight bleeding must submit to complete bodily rest at once. Also 
we must forbid excessive mental activity, devotions to eons 
or Venus, hot drinks, especially strong tea and coffee, and the 
breathing of air containing dust. If the bleeding is in any 
quantity complete confinement to bed is necessary, with entire 
mental rest. Relations must be ke spt away by an allusion, if 
necessary, to the gravity of the condition. Severe cough must 
he treated with a suitable drug. The food must be lessened, and 
hon-irritating lukewarm soup and drinks given. The action of 
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the bowels is to be regulated with an aperient or a saline enema. 
The patient must not get up till the bleeding has ceased for 
severat days. 

In very severe haemorrhage there is the possibility that 
coagulated blood may block the air passages; the patient becomes 
eyanouic and suffocated. In such a case the pharynx must. be 
cleared out as low down as possible with the finger, then the 
patient is to be made to cough violently, and to 
drink some stimulating fluid (wine or brandy). While the 
patient is undergoing complete rest in’ bed ice-bags may be 
applied to the chest; also Penzoldt’s sand-bags or Nieder’s 
bandages of strapping may be used. The ice-baz has at the 
same time a sedative action on the heart. The upper part of the 
ody must be raised with a bed-rest, in that position the lungs are 
freed from expectoration as easily as possible. It is important 
that the clots and thrombi be not disturbed. If on the doctor's 
arrival the hemorrhage has not ceased he must quieten the 
patient as much as possible, enjoin silence, and refrain from 
physical examination, The old home remedy of drinking a tea- 
spoonful of salt in half a glass of water is excellent; above all, it 
is always at hand. If ice can be obtained a fairly large ice-bog 
should be placed over the diseased or painful area, which com- 
bines the effect of cold with pressure and immobility. Later a 
second smaller ice-bag may be placed over the heart; while to 
alleviate the tickling in the throat pieces of pure ice of the size of 
a pea or bean may be sucked. These measures also act) by 
suggestion, We have not seen gastric or intestinal disturbance 
from their use. 

Bandaging the limbs, a very old remedy, is worth consider- 
ing. Tt acts as a hemostatic by emptying the large veins and 
by raising the coagulability of the blood, in) consequence of 
hydremia of the part of the circulation which is obstructed. The 
middle of the thighs and upper arms are bandaged one after the 
other with an elastic or ordinary bandage, in such a way that the 
unaltered pulse shows thai the arterial flow is not affected while 
the venous return to the lungs is obstructed; after half to one 
hour the bandages are very slowly and gradually loosened one 
after the other. Lastly a narcotic is given to diminish the 
bodily and mental unrest of the patient, the dry irritating cough, 
and the pressure in the pulmonary circulation, The substitutes 
for morphia may be used: Dionin (} to } gr.), pantopon, codeine 
phosphate ({ to 4 gr), and heroin hydrochloride usually act 
promptly if given subcutaneously. Dover's powder (3 to 4 gr.) 
is also useful. Tf restlessness and cough do not subside, morphia 
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is the sheet anchor. Lately a warning has been issued against 
morphine injections in these cases from the fear of stopping the 
expectoration of the blood, and of inducing morphinism, which 
IN our experience is groundless. The fear that morphia will 
hinder the expulsion of the pent-up blood, and so induce disease 
in the lower lobes, is exaggerated, and the danger of morphinism 
Is a theoretical one. — Et acts both psychically by quieting the 
patient, and physically by lowering the blood-pressure. — [tis 
best to begin with small doses of morphia (445 to } gr.), which 
allay the cough without checking the expectoration; it can be 
once repeated, Tf there is heart weakness digitalis may be given 
at the same time. The combination of morphia and atropine has 
no advantages; the addition of scopolamine (,3, gr.) has been 
warmly recommended as avoiding the depressive action; we can- 
Not support this recommendation. 

No general lines can be laid down for the treatment of pro- 
tracted haemorrhage. We can only give some hints. The food must 
be easily digestible, and must be neither hot nor quite cold. The 
amount of liquid need not be much restricted, but smaller and 
more frequent quantities are to be recommended. Hot liquids, 
strong beef tea, and concentrated alcohol are to be avoided, while 
milk, acid lemonade, puddings containing gelatine and lime, and 
food that is rich in salt, but not constipating, are to be recom- 
mended. The regular emptying of the bowels is most Important. 

Of druss, ergot and its derivatives, hydrastis, stypticin, sivp- 
tol, liq. ferri perchler., tannic acid, and lead acetate fail with such 
regularity that their use should be abandoned. — If after their 
administration the hemorrhage ceases it is probably an accidental 
occurrence, or merely the effect of suggestion. The preparations 
raising the blood-pressure, adrenalin and suprarenin, and those 
dilating the vessels, amyl nitrite and nitre glycerine. can be passed 
over; the former may be even dangerous, and the latter is only to 
be used with the greatest caution. 

The coagulative action of caleium chloride Mis pales Texdia e 
uncertain in severe hemorrhages; Reiche recommends it in com- 
bination with morphine (4 gr.). Calcium lactaie has the advantage 
of being tasteless. The use of a combination of sodium chloride 
(75 gr.) and sodium bromide (30 to 60 gr.) may be recommended ; 
the salt increases the coagulability. of the blood, whilst the 
bromide iranquillizes the patient (van der Velden). We give a 
intervals of one and a half hours alternately salt (75 @r.) and 
bromide (45 gr.), up to 300 to 4350 gr. of salt and 180 to 220 gr. 
of bromide a day. 

The use of gelatine for bleeding is very old; the Chinese 
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employed it in the third century. Receat observations have 
shown that gelatine does not only raise the coagulability of the 
blood, but that this rise persists a long time (Grau). Llowever, 
the indications for its use cannot be laid down as long as we are 
ignorant of the mechanism by which this increased power of 
coagulation is brought about. Our opinion of the value of the 
treatment is not so high, and the results obtained are not so certain 
and constant, that we can feel ourselves justified in) subaniting 
our cases with hamorrhage to an injection of gelatine, with its 
dangers of rise of temperature, severe pains, | phritis, urticaria, 
&e. The rises of temperature are to be particularly feared after 
an injection of gelatine in tubercular patients, so thai its use mus: 
he limited to cases completely free from fever, in which other 
measures have failed to coeck severe hemorrhage. Merck, o1 
Darmstadt, supplies carefully sterilized gelatine in closed glass 
vessels; go c.c. of a ro per cent. solution of this are heated 
to gg? F., and injected with a sterile svringe deeply into the upper 
part of the thigh, the buttock, or into the subcutaneous tUssue of 
the axilla. The intravenous injection of 100 c.c. of a 2 per cent. 
solution, and the rectal administration of a saline gelatine enema 
-5 or. of gelatine in two pints of physiological salt solution at 


ie 
1042 to 120° F. several times a dav) have also been recommended. 
We wish to issue a most emphat. warning against the intra- 


venous injection, the preparation for which is no longer made 
by Merck. Repeated injections of gelatine do not leaa to super- 
sensiliveness. 

For serious cases we prefer intravenous injections of saline 
solution, which have been recommended lately by van der Velden 
as a styptic. They have not failed us in a series of apparently 
hopeless cases. Sometimes, indeed, the ‘mprovement is only 
fugitive, since the coagulative effect passes off. Three to 5 c.c. of a 
10 per cent. solution are injected into the vein of an arm. The 
solution can be easily prepared and sterilized as required. Sub- 
cutaneous injections of 200 ¢.c. of 2 per cent. solution have also 
been recommended; their effect is rather less rapid. With these 
saline injections a rise of temperature of 2° to 3° F. can nearly 
always be observed. This fever is regular in its appearance and 
disappearance, is due to sympathetic irritation, and shows 
the importance of regulating the temperature of the fluid. 

Asa last resource for cases of profuse recurring hamorrhage 
there is the formation of an artificial pneumothorax, providing 
that the site of the hemorrhage is known with certainty, and 
that the state of the other lung permits the procedure. 

We have no experience of the haemostatic injection of the 
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serum of another animal, which has been recommended in France, 
The possibility of the occurrence of anaphylactic symptoms 
(albuminuria, urticaria, or subcutaneous hemorrhages, &c.), 
especially if the injection of the foreign serum has to be repeated, 
makes this treatment unsuitable for tubercular hemoptysis. 
Sterile horse serum for the purpose can be obtained. Lately the 
injection of human serum has been recommended; but the time 
does not seem to us to have come for its practical employment. 

Ip cases of severe heart failure digitalis and similar prepara- 
tions are most useful; they have been recommended as 
hemostatics in cases in which the colour of the bloc t and the 
nature of the bleeding indicate its venous origin. = But this 
distinction is not usually possible. Focke has lately advanced 
the view that the spontaneous hemorrhage of pulmonary tubercu- 
losis arises in the great majority of cases (somewhere about nine 
cases oul of ten) from the mucous membrane of the larger bronchi, 
IN consequence of circulatory obstruction causing venous and 
capillary stasis; whilst bleeding from tie t ‘aring of a large vessel 
Oran aneurism is more rare. We are far from believing that a 
tear of the vessel wall can be the cause of all pulmonary hemor- 
rhage; but pathological anatomy shows that it is so in all profuse 
bleedings. The great frequency of bleeding in the ulcerative 
forms of phthisis, no matter whether the process is in an early or” 
late stage, is against the view that a circulatory congestion is a 
frequent, almost constant, cause. We consider, however, that a 
passive congestion of the deeper lung tissues may account for 
certain repeated small hemorrhages, associated with heart weak- 
ness and a falling blood-pressure. — Then digitalis preparatio 1s 
may be indicated, in combination with regulation of the stools, 
careful deep breathing, and small doses of alcohol. We prefer 
digalen (15 to 20 drops t.d.s., or 15) minimns subcutaneously), 
Focke's infusion of digitalis, dialysed digitalis, and digipuratum. 

We have not dared to employ the beroic remedy of « 
for pulmonary hemorrhage : chev have been Warmly reo 
mended by Stricker. 

Inhalations of chloride of iron and surgical interference are 
to be avoided; blisters and mustard plasters are useless. Blood- 
letting, which increases coagulation by thickening the blood, is 
only to be considered when the blood is markedly overloaded 
with carbonic acid. 

According to the severity of the bleeding, and the general 
condition, the patient must be kept in bed at least three days, and 
Preferavly from five to ten, after the blood has completely dis- 
appeared from the sputum 

TT 
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For the removal of clots fron air passages expectorants 
and packs may be used after the haemorrhage has ceased for 
several days. Vo assist recovery from: the consequent: anaemia 
iron and blood preparations (lactate of iron, liq. ferri albuminats, 
ferratose, iron-somatose, iron-tropon, lecithin, Xe.) may be 
ordered. 

During the course of pulmonary tubercu- 
Breathlessness. 1.0), breathlessness develops but slowly and 
imperceptibly. In advanced disease the demands on the lungs 
become less, so that the still sound lung areas are able to maintain 
compensation, Therefore in uncomplicated phthisis breathless- 
ness does not usually require special treatment. The rest that is 
ordered often suffices by limiting the need of oxygen. Temporary 
relief may be given by inhalation of oxygen mixed with air ina 
special mask, by small doses of alcohol, by heart tonics, and by 
oxycamphor (7 gr. Ld.s.) and oxaphor (40 Minims in waver tks: 
before food), which are recommended by Jacobson and Cornet, 
This treatment is evidently directed towards an artificial stimula- 
tion of the heart, not to the siate of the lungs; and it must be 
remembered that an overworked heart should not be treated for 
long with a whip. We hold that it is better to spare the heart, 
and, if there is great breathlessness, to use narcotics, probably 
morphia. 

If sudden and severe breathlessness comes on during the 
course of phthisis it is usually due to an extension of the disease 
(miliary tuberculosis of the lungs, or general miliary tuberculosis), 
or to some tubercular or non-tubercular complications, such as 
pleural effusion, pneumothorax, aspiration pneumonia, bronecho- 
pneumonia, nervous asthma, and heart weakness. We need not 
here enter into details. The exact cause of the breathlessness 
must be discovered in each case, and the correct treatment applied. 
Sleeplessness is no rare symptom in- all 
stages of pulmonary tuberculosis. tenis 
more common in Women than men, in the upper classes than with 
poorer people. Hf it is affecting the patient bodily or mentally 
iisimportant that it should be removed. For this it is necessary 
to ascertain whether it is due to certain symptoms, such as cough, 


Sleeplessness. 


pain, perspiration, &e., or whether it has a nervous, neurasthenic, 
or toxic origin; for on this the treatment will depend. Of first 
importance is the general treatment by diet and hygiene, 
especially fresh air day and night, the afternoon nap, mental rest 
in the evening, early supper, and a regulated diet. A walk may 
he taken in place of the evening rest. Lukewarm baths, carbonic 
avid baths, chest-packs, and the use of the constant current (3 to 1 
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milllampere) to the forehead and hape of the neck (Cornet) are 
useful. We have often used the carborjic acid baths, which are 
given in the morning and not ino the evening, and are to be 
followed by an hour's rest, but not sleep, 

Frequently drugs must be employed. Hf there are no pro- 
mMinent symptoms infusion of valerian may first be tried, which is 
bever than the tincture; then the bromine preparations, especially 
a mixture of the sodium, potassium, and ammonium bromides, or 
an effervescing bromide mixture, bromural tablets, veronal, 
sodium veronal, or adalin. One should begin with 4 oer. of 
veronal or sodium veronal in a hot liquid, and if it loses its effect 
increase to 7) ar. Other preparations, such as dormiol (2 to 5 
capsules), sulphonal (15 gr.), trional (15 7r.); are not required, 
Dionin and pantopon are only to be used if the sleeplessness is 
due to cough; Morphia only in the very last stages. We advise 
that the hypnotic should be given for at least three evenings in 
succession, even when the first: dose has already acted. If they 
have to be given for some time the preparation should be changed 
at intervals. 


. As tuberculosis of the abdominal organs is 
Digestive a 


: separately considered, we Mav Jimit: our- 
Disturbances. % 


selves here to functional disturbances of 
digestion, They are very important; according to the figures oi 
Janowski and TH. Strauss at least a third of early cases of pul- 
Monary tuberculosis sutfer from gastric and intestinal dyspepsia. 
Besides the true dyspeptics there are also those suffering from 
pseudo-“yspepsia, without anatomical or functional changes. 
Phe fact that seme cases of phthisis belong to families of bad 
eater ' cortant. 


and the feeding of the Patient are so very 


im, ‘re course of tuberculosis, that their management is 
the net the least weighty, part of the treatment of 
indiy cases, 


The loss of appetite, which often amounts to an aversion from 
fous, frequently comes in early cases from unfavou, able hygienic 
surroundings; in more serious cases It is part of the disturbance 
of all the funestions caused by fever. In the latter case Wwe are 
unfortunately often quite helpless. The appetite cannot improve 
on account of the severe disease, and this cannot improve on 
account of the insufficient: nourishment. 

The toss of appetite of carly cases is generally to be overcome 
Dy an easily digestible and mixed diet, the different dishes of 
which must be both appetizing and varied. In this Way the food 
Will assist the effects of the open-air cure, the exercises, and the 
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hardening and bracing ireaiment. “The cold meat treatment of 
Dettweiler, in which hot dishes are supplemented with cold, 
deserves consideration. Good cooking permits the combination 
of albuminous liquids and meat extracts with a slight amount of 
alcohol, and the addition of Madeira or other wine to strong meat 
broths, ox-tail soup, sauces, Xc. 

In obstinate cases a change of residence or climate may be 
considered. Elydro-therapeutic measures, such as complete and 
partial frictions, or compresses to the abdomen, may be tried; as 
may also stomachics and bitters (tinet. cinchon. co., hydrochloric 
acid, tinet. rhei, strychnine, orexin, acid pepsin in mixture or 
tablets, thiocol, and sirelin). 

In irritable states of the stomach with hyperasthesia, feeling 
of pressure, pain, hyper-acidity, pyrosis, and vomiting, all strong 
and spiced food must be avoided, and thick soup, gruel, stewed 
meat in small quantities, and especially milk, with or without lime- 
water, Which also serves to neutralize the hyper-acidity, may be 
ordered. A particularly seful drug is bismuth in not too small 
doses (5ss t.d.s. before food), or in combination with extract: of 
belladonna (bismuth subnit. 15 to 30 er., ext. bellad. }o er., ft. 
pulv., one three times a day before food in water), 

For superacidity and pyrosis sod. bicarb. or mag. carb., or 
a combination of both, may be used before food. Creosote 
preparations are often very useful, especially for heartburn. 

For distension and flatulence, besides antacids, menthol (¢ gr. 
in pill) or carbonate of guaiacol may be given. 

For nervous fyperesthesia, if bismuth and sod. bicarb. alone 
do not succeed, codeine may be added, or an opium suppository 
ordered. The carbohydrates must be diminished, the clothes 
must be loosened after meals, and no corsets worn. 

If retching and vomiting are present it must be considered 
whether they are due to the cough, to hyperasthesia of the 
pharynx, or to a general state of reflex irritability. In different 
cases dionin, codeine, or morphia, throat lozenges or bromine 
preparations may be indicated. Very useful also are orexin 
basicum (4 gr. an hour before food), chloral-hydrate, the combina- 
tion of Uneture of iodine and chloroform recommended by Cornet 
(5 drons of an equal mixture of both in water during mealtimes), 
or validol (10 to 20 drops). 

In cases of very obstinate dyspepsia we may follow Penzoldi's 
advice and wash out the stomach. [It must only be done in cases 
in which the pulmonary disease is not very far advanced. 

In conditions of diminished acidity, or in cases of achlor- 


h latter are very rare, the meat food and fats must 
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be cut down. A fluid or vecetable diet should be ordered, to 
Which may be added soluble albuminous powders (eukasin and 
nutrose), which are both tasteless and odourless, contain 86 to go 
per cent. cf albumen, and about thirty calories in a teaspoonful. 
Also bitters, hydrochloric acid, and pepsin are to be given, either 
ina Mixture or in tablets 

The chief aim in treatir t all dyspeptic cases is so to alter 
the diet that in spite of the « Lange there should be no diminution 
in the amount of nourishment taken, Whether this is always 
possible is another thing, but it must be always attempted by 
every means at our disposal, 

In cases of intestinal indigestion and diarrhoea coare food 
ef every kind must be cut off; thick soup, rice, soft liquid foods, 
and especially good butter may be given. Astringent drugs may 
le required, 

The constipation of consumplives must be treated by diet. 
Massage of the lower ab lomen, followed by a short cold sitz-bath, 
enemata, and mild laxatives are all useful, 


Diabetes 
Mellitus. 


Whilst diabetes very seldom develops dur- 
ing the course of pulmonary tuberculosis, 
the latter is a very common c mplication of 
a previously existing diabetes, The frequency with which 
diabetes is) complicated with pulmonary tuberculosis varies, 
according to the social status of the patient, from 5 to 50 per cent., 
the latter figure being obtained from statistics drawn from the 
poorer diabetes. Raw observed SIXLY-tWO cases of diabetes for 
periods up to 12 Yeats, twenty-five cases were examined post 
mortem, an? ia all 37 or sg per cent. were tubercular! = This 
frequency , mean that diabetes produces a toxic predisposi- 
tion to tuber at sis. 

Pathologically the pulmonary tuberculosis of diabetes is 
characterized by having no predilection for the apex, but being 
localized in any part of the lung, not uncommonly in the lower 
lobe. There is usually extensive caseation and breaking down, 
Without the least tendency towards connective tissue formation 
The presence of sugar in the tissues affords a more favourable 
condition for the development of the tubercle bacilli and of the 
other organisms of a mixed infection, According to Raw the 
addition of diabetic blood to a culture medium encourages a 
luxuriant growth of tuber bacilli. 

Clinically there is a remarkably quick loss of weight, and in 
cases of very rapid phthisis a dim‘ ution of the amount of sugar 
in the urine. The fever is often moderate, in spite of mixed 


infection. Sweats are absent, on account of the desiccation of 
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the tssues. The dag nosts is mot lithe ult, but one must make it 
a duty to examine the urine in all cases of alteration of nutrition, 
The course of pulmonary tuberculosis in) diabetes is always 
unfavourable, and with bad conditions oi vfe usually very rapa. 

Phe treatment of tubercular diabetics is largely a question of 

diet, in arranging which the elimination of the suyar from the 
urine, under all circumstances, should not be our only object. 
Milk must not be entirely excluded from the dietary. The 
Ingestion of carbo-hyvdrates must be kept within ‘the limits. of 
tolerance. Those articles of diet are to be considered the me 
suitable which contain the maximal amount of albumen in propor- 
ton to the carboshydrate. The amount necessary for nuirition 
must be made up by an increase of the easily digestible forms of 
fat, especially good butter. The duration of the rest cure must 
be restricted, but the exercise must be broken up by frequent 
Short pauses for rest. Of drugs the epium preparations take the 
first’ place. 
; The combination of pulmonary tuberculosis 
C >eity. and obesity is not. so vers “rare, though 
generally phthisis is characterized by a disappearence of the sub- 
cutaneous fat. Tuberculosis is accompanied by obesity in 
chlorotic and aleoholic subjects. Or it may be a consequence of 
prolonged super-alimentation of the tubercular patient with large 
quantities of albumen, fat, and carbo-hydrate, which, owing to 
the diminution of the assimilative powers, produce a secondary 
obesity. Not uncommonly alimentary glycosuria or diabetes is 
present at the same time. Clinically, the combination produces 
dvspnaa or exertion, sweating, increased expectoration, and 
cvanosis, Phe fatty infiltration of the skeletal muscles causes 
weakness and languor, the fatty degeneration of the heart cardi 
failure. The latter will be the more prominent the greater are the 
demands made on the heart by the pulmonary disease. 

Obesity makes the prognosis worse; the Jung disease usually 
follows a rapid course. Heart failure and pneumonic complica- 
tlons may be fatal, 

The treatment is limited to the adiposity of | stationary 
phthisical cases, since with pres essive disease the fatty tissue 
disappears in any case. Rute. 4 in stationary cases the rational! 
cures for adiposity of Banting, Ebstein, and Orteil ean only quite 
exceptionally be employed. We may, first of all, without a 
rigid diet, by diminishing the fats, carbo-hvdrates, and fattening 
fluids, and by limiting the albuminous foods, attempt to bring 
about a weekly reduction of weight from two to, at the most, four 
pounds. A regular control by means of the weighing machine 


ne 


eu 


4 
i 
4 


Pui INARY PE BERCULOSIS toy 


‘ 


and of urinary analysis ts essential, Rest and sleep must be 
limited, and the amount of bodily exercise egulated by the 
capacity of the heart, So-called work Cerrain) cures are only 
suitable for quile early cases, and must be very carefully regu- 
lated; the patie must not be allowed to sweat, which 
he does very readily, and which frequently causes chills 
en account of the bad cutaneous circulation. Massage 
and — prolonged — exposure — to pure ozone-conta ning — air 
Increase the oxidation processes; the enerp o¢ tissue 
changes produced by high altitudes are particu ccl, advan- 
lageous to these patients; they lose weight and £o strength, 
Vapour baths are contra-indicated, so too is usually thyroid treat. 
ment. A course of mineral water, especially at Kissingen and 
Homburg, is serviceable. The severe treatment of Moritz, which 
consists of taking fourteen pints of milk, without other solid or 
liquid, for five to seven days, aakes demands on the capacity of 
the heart, which corpulent: tubercular patients can rarely stand. 
On the other hand, one day of milk diet a week, on which two to 
three pints of milk is the only food taken, and as much bodily rest 
as possible is enjoined, is a useful nethod, free from danger, of 
diminishing the fat of tubercular people, 

According to Ebstein, gout and tuberculosis 
are not uncommonly associated: but current 
medical opinion is in agreement with Minkowsky, who finds that 
the two diseases are seldom combined, though they do net exclude 


Gout. 


each other. Raw found in fiftveseven cases of gout (with eleven 
autopsies) in no single ins ance even a trace © tuberculosi: oO 
that he considers gout to be directly antagonistic to tubercu, 
The recognized antithesis between the tubercular ane LOULV aise 
Position is considered to be the reason for this. Phis is correct, 
since the constitutional form of gout, in contrad; tinction to 
the so-called acquired form, is associated a build — iu! state of 
nutrion which is unfavourable for the © opment oF tubercu- 
losis. But experimental and clinical observations do not show 
that an increase in the uric acid contents of the blood is protec- 
tion against tuberculosis. The therapeutic feeding on raw meat, 
meat juice, or nuclein is not, therefore, to be justified on these 
grounds. The observations of Ray must be taken into aceou t, 
however, who only obtained a scanty growth of tubercle bacilli on 
media to whieh blood from gouty persons had been added 
athologically the tubercular processes in the lungs of 
souly persons are marked by a great amount of connective tissue 
contraction. Tn advanced tubercular disease the likelihood of the 


vecurrence of attacks of acute gout is diminished, o* account of 
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the weakening of the whole body. From the point of view of 
diagnosis it may be noted that a hemoptysis in a gouty patient 
may be due to a non-iubercular congestion of the lung. 

The prognosis is good. “The course of treatment must follow 
the middle path between the measures suitable for tuberculosis 
and for gout. Alcohol should be entirely excluded from the diet, 
meat and fats in every form may be allowed, green vegetables and 
raw fruit should be recommended, and the carbo-hydrates 
diminished. The mineral water of Vichy or Neuenahr may be 
drunk, or the warm baths of Wildbad, Wiesbaden, or Baden- 
Baden employed, according to whether tuberculosis or gout 
predominates. 


Syphilis plays no small part in the etiology 


Syphilis. of 


tuberculosis. Constitutional venereal 
disease and its specific treatment weaken the organism often to 
such a degree that ohthisis may easily be contracted, or an old 
tuberculosis may be transformed into an obvious or acute form. 
Also the progress of phthisis is usually very unfavourably 
influenced by an already existing syphilitic infection, if the latter 
is still in a recent active stage. In cases in which the first 
symptoms of pulmonary tuberculosis appear soon after a 
syphilitic infection, it  frequentiv develops into a rapid florid 
phthisis. The tubercular disease spreads over various lobes of 
both lungs, with high fever and marked blood changes. Without 
there being much dulness there are extensive catarrhal and 
destructive processes; the larynx or intestine becomes infected, 
and in spite of the diminution of the syphilitic symptoms, either 
spontaneously, or under prompt treatment, a fatal issue occurs in 
several months, or in any case extremely rapidly. One sees in 
such cases that the recent syphilitic virus has undermined all the 
natural defences of the body against tuberculosis. 

If the venereal disease is already in the third stage when the 
tubercular infection gains an entry, the course of the tuberculosis 
is not unfavourably influenced. French authors even think the 
prognosis is favourable if the syphilitic virus has exhausted itself 
(Bernheim), and the tuberculosis takes on a more fibroid character 
(Mansion). The latter is true in so far as the pathological 
changes due to the venereal disease may encapsule the tubercular 
foci, and so prevent their extension. 

‘he second possibility is that during the course of pulmonary 
tuberculosis svphilis may be contracted. Old chronie forms of 
tuberculosis are usually not made worse, while recent disease, 
which is inclined to progress, is generally spurred on. Also the 
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the presence of tuberculosis. But there is also an idea that 
syphilis, contracted by a phthisical patient, runs a mild course in 
consequence of an antagonism between the syphilitic and tuber- 
cular poisons. Lochte limits this by saying that it 
febrile phthisical patients that the syphilitic 
or do not appear. 

Lastly, there is a form of double infection by syphilis and 
tuberculosis, in which both diseases occur at the same time in 
lungs or larvnx, and reciprocally affect each other. Such cases 
are found at autopsies, but are rare and very difficult to recognize 
clinically; their course is very variable. 

In the treatment of the combination of syphilis and tubercu- 
losis the general measures of hygiene and diet are indispensable. 
How much may be done, beyond the general measures of treat 
ment directed principally against the tuberculosis, in the form of 
specific anti-syphilitice treatment, depends on the grade of the 
pulmonary disease. In regard to mercurial treatment the follow- 
ing indications are generally recognized : Far advanced, cachetic 
phthisical cases with high fever must be excluded altogether from 
mercurial treatment, which would only hasten the end. In all 
other cases it can and must be tried, the dose of mercury being 
carefully regulated. The inunction method, which with intervals 
of rest may even be used for borderland cases, serves to prepare 
the way for the subcutaneous or internal administration of mer- 
curvy; the latter must not be used without preliminaries. — For 
strong, afebrile cases we have emploved th 


is only in 
symptoms are slight 


e usual inunction cure 
(ungt. hydrag. cin. 30 to 60 er. a dav), combined with short 
radiant baths to induce perspiration, and have thereby obtained 
an improvement also in the lung condition and in the number of 
bacilli in the sputum. = When the inunction method cannot be 
continued we give mergal (Riedel) internally (two capsules three 
‘o four times a day). 

lodine preparations we do not employ. Whether they can 
In large doses, such as are required for the treatment of syphilis, 
produce hamorrhages, may be left on one side. Even when 
given as sodium iodide they affect the appetite unfavourably, 
cause general perspirations and frequently have no ¢ 


ood effeet on 
the combination of syphilis and tuberculosis. 


Large injections of 
iodipin we cannot recommend, as we have seen abscess formation 
in the buttock with their use, in spite of the most careful asepsis. 

As there can be no more doubt that Ehrlich’s salvarsan is 
a specific means of cure for syphilis, its use seems to be indicated 
also for syphilitic phthisieal cases. We are guided by the ca: 


sideration that on the one hand the arsenic preparation cures 
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syphilis surprisingly rapidly, and so prevents the bad influence 
syphilis and tuberculosis have on each other, and on the other 
hand mercurial treatment may accelerate the phthisis. In the 
Virchow Hospital, in’ Berlin, phthisical patients have received 
salvarsan injections, not only without bad effects, but with a 
regular alleviation of the symptoms and an improvement in the 
body-weight. Weber especially recommends salvarsan for those 
cases of syphilis which are complicated by tuberculosis. R. 
Hoffmann observed in a patient with a positive Wassermann 
reaction, who was suffering from advanced open tuberculosis, 
With extensive tubercular complications in’ the pharynx and 
larynx, that after an injection of salvarsan all the granulations 
and ulcerations disappeared; possibly they were of a syphilitic 
nature, Also Treupel and Levi have found in a large number 
of cases, that syphilities, who also suffered from an open tuber- 
culosis, after a salvarsan injection had no bad lung symptoms. 
Only one patient, who had old apical dulness, developed a 
febrile pleural effusion, some three weeks after the intra-muscular 
injection, and it is quite possible that in this case a latent tuber- 
culosis was rendered active. Severe non-tubercular, purulent 
catarrh and marked heart weakness are contra-indications. As 
arsenical preparations improve the nutrition of consuimptives, 
sometimes with the best results, one would expect salvarsan to 
have a favourable, rather than an unfavourable, effect on pul- 
monary tuberculosis. 
; Since one author considers the regular con- 
Alcoholism. : es : : eae 
sumption of a glass of beer or wine as 
alcoholism, while another will include under that head nothing 
short of habitual, daily drunkenness, all statistics as to the casual 
connection of alcoholism and consumption have only a relative 
value; and we have no need of such statisties. We know that 
the alcoholic person is a diseased person; that alcohol is a muscle 
and nerve poison, to which people are susceptible in a varving 
degree; and that habitual and frequent drinking, even if. the 
amount of alcohol is not excessive, in every case will lead sooner 
or later to a deterioration of nearly all the tissues and org ns, 
and a lowering of the resistance of the body. This may e: her 
increase the liability to a tubercular infection, or may give an 
impetus to ay ore rapid spread of an already existing 'Isease, 
and diminish the chances. of healing. We need not go into 
details; the dangers and evil consequences of aleoholism in 
favouring the development of the many complications of tuber- 
culosis are a matter of everyday observation. 


There is a question what part alcohol should play in the 
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treatment of tuberculosis. Large doses of alcohol (Mircolo 
ordered 5 pints of wine a day) have been given to cONSUMptives, 
with the idea that such quantities favoured the growth of con- 
nective tissue and the cicatrization of the diseased areas of the 
lungs. It has also been stated that large quantities of alcohol 
increase the powers of the organism to neutralize the tubercular 
toxin, and raise the antitoxie value of the serum. We must 
refuse to accept such results founded on. isolated post-mortem 
evidences. [It is also certain that the assertion of the total 
abstainers is not correct, that pulmonary tuberculosis may be 
due to alcoholism alone, and that with the cessation of the 
alcoholic abuse the lung disease will disappear of itself. But 
in individual cases, in which aleohol and tuberculosis are working 
together to damage the lungs, our first care must be to cut out 
entirely the alcoholic factor. Alcoholics, and patients intolerant 
of alcohol, must be compelled to abstinence. We recommend a 
gradual reduction, since undoubted cases of delirium have 
occurred in consumptives from sudden cessation of alcohol. After 
the reduction alcohol must not be used as a drug, either internally 
or externally, and the patient must be induced to become a total 
abstainer. 

We consider it important that the alcoholic consumptive, 
when he is not amenable to the restraints of abstinence, 
should be cut off from the benefits. of sanatorium treatment 
for the good of the community. Such patients receive scarcely 
any benefit: from the sanatorium treatment, they lead) other 
inmates astray to the public-houses, and induce in those unaccus- 
tomed to aleohol a habit which May persist after the discharge 
from the sanatorium and may considerably aggravate the disease. 
There have lately been efforts to make. all inmates of public 
sanatoriums abstainers by the exclusion of all aleoholic drinks + it 
is hoped that a large number may remain abstainers after leaving 
the institution, and that the money so saved may help to improve 
their conditions of life. The pros and cons of this question, and 
the relative merits of abstinence and temperance, we mav leave 
to the individual judgment. 


X. Treatment in Sanatoriums, Health Resorts, 
and Hospitals. 
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and everything which might seem to indicate personal interest 
in any one method, or prejudice against others. We wish, fur- 
ther, to leave it to the judgment of every conscientious doctor to 
choose, out of the many weapons we possess, those which he 
considers possible, suitable and necessary for the treatment of 
each individual patient. In that consists the whole art of medi- 
cine as applied to the treatment of pulmonary tuberculosis. — It 
is a matter of indifference whether the doctor is connected with 
a sanatorium, hospital or health resort, or whether he is in general 
practice. No preconceived opinion, no dictum of authority, and 
no personal interest must blind us to the paramount interests of 
the patient. 

Momight be thought that these considerations might be taken 
for granted, and that the foregoing were merely superfluous 
words. But itis not so. Pulmonary tuberculosis is a ubiquitous 
disease; every doctor is brought into contact with it every day. 
There is a feeling that, according to vested interests, this or 
the other method of treatment is put forward as the best and 
only right way of dealing with tuberculosis, and that on the 
other hand private practitioners can hardly be expected to rob 
themselves of their elientéle, so that it is high time to speak 
plainly. 

We will therefore put into the foreground of the following 
sections on the treatment of pulmonary tuberculosis in sana- 
toriums, hospitals and health resorts, the general point of view. 
A section on home treatment, which must naturally form the 
commencement and end of the treatment of every case of phthisis, 
concludes the whole. 

Sanatorium treatment may be carried out 
in public or private institutions. The former 
have been constructed in consequence of the 


Sanatorium 
Treatment. 


good results obtained in private sanatoriums, and from a general 
feeling that a similar treatment should be practicable for the less 
wealthy classes. The public institutions have been built: perhaps 
with less regard to comfort, but not less to hygiene ; they provide, 
Wis true, a more simple nourishment, but one entirely adequate 
in quantity and quality. In both the treatment is founded on 
the general lines of hygiene and dietetics laid down by Brehmer 


and Dettweiler. The difference, therefore, is in no way funda- 


mental, but is purely one of expense. The private sana- 
torium dees not offer more in the way of chances of cure to 
the wealthy for eight to twelve shillings a day, than the public 
one does to the less wealthy for three to four shillings. We con- 


sider the pri institutions separately for the sake of con- 


il 
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venience, but both represent. the same principle, namely, the 
treatment of pulmonary tuberculosis in an enclosed institution, 

Penzoldt considers that a well appointed and directed sana- 
torium should have the following advantages: A favourable 
position in its own grounds, in the neighbourhood of hills and 
Woods, well exposed to the air, but -neltered from the winds. 
In the construction proper regard must be paid to hygiene in 
the matter of the positions of the rooms, ventilation, heating, 
&c. Proper provision must be made for ‘ving in the 


open air 
by means of shelters, verandahs, balconies, &c. 


Absolute clean- 
liness, especially in dealing with the expectoration, good cooking 
and a good milk supply are all essential. The Institution must 
be conducted by an energetic de tor, who has had a good general 
experience, but whe is also a specialist in tubercular diseases; 
he must have absolute authority over the patic os; there must 
be a sufficiency of trained assistant doctors, and « good staff of 
servants. The patients must be completely cut off from. their 
domestic affairs, and friendly intercourse and permissible diver- 
sions must be encouraged; all excesses on their part must be 
impossible, and they are to be excluded as far as possible from 
the contagion of intercurrent maladies. 

We fully agree with these remarks, and, for our part, would 
refuse the name sanatorium to any institution in which the con- 
struction or management did not comply with these requisites ; 
they should be more correctly termed boarding houses or con- 
valescent home: 

What cases of pulmonary tuberculosis are suitable for 
sanatorium treatment? — In dectding this question it is not 
sufficient imerely to consider the grade of the disease, because this 
classification is hased upon the state of the lung alone, which os 
not the only important factor. I may be said in general that 
initial pulmonary tuberculosis, as lone as it is not accompanied 
by persistent. fever, or by severe tubercular or von-tubercular 
affections, is suitable for institutional treatment; and that the 
last clinical stage, with more or less high fever, is unsuitable. 
There are no difficulties, or at leas there should be none, in 
recognizing cases of either extreme vas suitable or unsuitable for 
sanatoriums, 

Cases on the border line, which mav be either still suitable 
or no longer so, cause more difficulty; the temperature in’ such 
Cases is of the greatest importance. If the niouth temperaiure, 
taken regularly every two or three hours for several davs in 
Succession, never exceeds 99.62 F.. it can be inferred thai there 


is no swiftly advancing disease. [1 is important also to know if 
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the lung trouble is only slowly spreading: in spite of unfavourable 
conditions and continual work, or if it is making rapid) progress 
though the surroundings and mode of life of the patient are 
favourable. Phe importance of the character, disposition, age, 
and hereditary tendencies of the patient must not be under-est- 
mated. Tt is an established fact that phlegmatic consumpiives 
reap a quicker benetit from sanatorium life than excitable, highly- 
STUN, nerveus natures; and that nitddle-aged or elderly people 
make a betier and more lasting cure than the young. An 
Inherited tendency makes the prospect worse, when it shows itself 
in defective bodily development. Hf the associated conditions are 
favourable, that is if the patient has a strong general constitution 
with a well-developed chest and sound heart musele, and if the 
general bedily and menial health is not much lowered, then 
there are still good prospects fromi treatment ino an jastitution, 
even though the case is on the border-line, and! ree areas of the 
lungs are diseased. But these cases certainly must not be com. 
plicated by tuberculosis of other organs, or by other ilnesses, as 
diabetes and inflammation of the kidneys, 

The selection of patients for sanatorium treatment is neces 
sary, not inorder to obiain good statistical results, but in the 
interesi both of the slight and the severe cases themselves, The 
Institution is provided with a domestic staff for average cases; 
Hocannot attend to now ro percent, Now 30 per cent. of patients 
confined to bed, as such severe cases must be. Hf, too, hopeless 
Cases are congregated in a sanatorium, so that deaths are frequent, 
i has a mast depressing effect on all the other patients. Since 
sanatoriums can be of no real service to hopeless cases, and musi 
consider the good of the majority, they must insist that the cases 
they receive have fair prespects of recovery, or at least of 
improvement, We may pass over other reasons. 

An important practical point is whether cases may be 
admitted into sanatoritms for prophylac 


ic reasons. We do not 
consider that there is much danger of infection ina well-appointed 
and weil-directed institution, but we answer the questions 
decidedly in the negative, for the principal reason that anyone 
disposed to tuberculosis should not be introduced into the 
pany of those already tubercular. 


com- 


For the same reason we consider the admittance of non- 


tubercular ling cases into sanatorinms for CONSUMpPtIVvVEs as alto- 
gether contra-indicated. The differential diagnosis may not 


always be possible in general practice, but it is the first and most 
important duty of those in charge of institutions 
diagnosis, and to send awav the non-tubercular, 


to verify. the 
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tb prophivia and non-tubercular cases from institutional 
re eniiis served amongst pavients sent at the 
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of OS2 patients, at the end of the tuberculin treatment, 36° 52.93 
per cent. had no longer bacilli. We ourselves have ase ttained 
that of 500 cases of Open tuberculosis treated for a long time ina 
sanatorium with tuberculin, 100 per cent. of cases in slave one, 
87.3 per cent. in stage two, and 44.2 per cent. in stage three lost 
both bacilli and sputum by the end of treatment. ‘The conclusion 
to be drawn is that the combination of general hygienic treatment 
with the use of tuberculin is very effective, and far excels the 
results of either method employed singly. © We can therefore 
understand why tuberculin, which was employed in only 30 per 
cent, of the sanatoriums in tg07, was used in 75 per cent. in 19t1; 
and, according to the latest inquiries of Muttray, as many as 
Ot per cent. of the public sanatoriums now sy stematically employ 
the specific treatment in order to obtain more lasting results ina 
shorter time. The most experienced practitioners in the high 
mountain resorts also do not omit tuberculin from their armamen- 
tarium, ‘They find that the combination of the three factors, 
sanatorium, climate, and tuberculin reduces the fever more dela 
and moyse permanently, and gives more satisfactory and lasting 
results in those moderately severe chronic cases of tuberculosis, 
Which are refractory to the influences of the sanatorium, the 
climate, and the sun. 

It cannot now be said by those antagonistic to sanatoriums 
that they do nothing but create ‘tan endless number of discon- 
tented people.” Tt appears to us that treatment in an institution 
is beneficial in three ways: (1) It ensures the exclusion of the 
harmful factors arising from the occupation and the home, and 
the persistent infection connected with the unhygienic mode of 
lite in the widest sense, the removal of all which is so very 
important in dealing with many chronic diseases; (2) the general 
treatment strengthens the resisting powers of the system, increases 
the whole vital energy, and stimulates the failing powers by regu- 
lated rest and exercise; (3) it gives an opportunity at the same 
time for reaping the full benefit of any other approved treatment, 
such as the use of tuberculins. 

If the facilities for the institutional treatment could be 
increased the progress of tuberculosis as a national disease would 
be checked. 

To recapitulate, we consider that the combination of the 
tuberculin treatment with the general sanatorium treatment is to 
be strongly supported as the most successful method for all cases 
of pulmonary tuberculosis who have a chance of recovery. It is 
urged that it should be carried out for all still curable cases, which, 


1 ; 
without it, threaten to become worse or incurable. 
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For private patients, who pay their own 
expenses, matters are very simple. If the 
patient is prepared, in accord with medical 
advice, to undergo sanatorium treatment, it is easy to furnish 
him with a list of institutions whieh can be recommended. ‘The 
choice will depend upon financial, personal, and local cireum- 
stances, and the wishes of the patient. Waving obtained full 
details of the institution selected, the patient, or the doctor, ascer- 
tains if admission is possible. Some Private sanatoriums require 


Private 
Sanatoriums. 


a full and detailed medical report; the majority are satistied to 
learn in what stage the disease is, the state of the temperature, 
and whether complications are present or absent. Many institu- 
tions are satisfied with the statement that the practitioner considers 
the patient a suitable case. The patient should not start till he 
has heard that he can be received, and must no! neglect to inform 
the sanatorium authorities of the time of his arrival. The most 
important point is that the patient should be introduced into the 
sanatorium at the earliest possible stage of the disease. Although 
private sanatoriums need not be as strict as public 4, as to the 
cases they receive, yet they have a right to expect that practi- 
tioners should not send them hopeless or terminal cases. Patients 
should be advised by their doctor as to the arrangements for the 
journey, stopping the night en route, &c. 

In Germany, for those who are insured by 


hecinited the State insurance scheme, and for their 
nsurance widows—but not for their wives —the cost 
Scheme. 


of the sanatorium treatment is undertaken 
by the insurance societies, pension funds, and State-sanctioned 
societies. The insured has no legal claim on these benefits. To 
attain as far as possible a uniform procedure it is enacted that the 
sanatorium treatment is only allowable : (1) If a near approach of 
invalidity (prolonged restriction of more than two-thirds of the 
capacity to earn a living) is to be feared without such treatment ; 
(2) if there isa certainty, or a probability bordering ona certainty, 
that by means of such treatment the approach of invalidity will 
be prevented for a succession of at least two to three years. For 
instance, the mere need of strengihening the patient can never 
justify the ordering of the treatment. There must be expected to 
result from the treatment, either a definite prolongation of the 
Present capacity for work, or a shaking off of the eXIsting 
ineapacity, which is to last several years. The aim of the scheme 
is to avert premature invalidity ; so that what is spent on the cure 


may be recovered from the revenue. If these suppositions cannot 


he justified the doctor may not recommend the cure at the expense 
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of the insurance society. It is therefore evident how enormously 
important is the early diagnosis of pulmonary tuberculosis among 
the workiag classes. 

In the sections on climatic treatment and 

Health 

balneotherapy we have already stated our 
opinion that the cure of pulmonary tuber- 
culosis is not to be expected from climate or medicinal waters 
alone. On the other hand the effects of these factors on certain 
cases of phthisis cannot be disputed, so that they may often be 
used to support other methods of treatment. Care must be taken 
that the benefits are not counterbalanced by dark and sunless 
rooms, by wallowing the sputum through fear of using the sputuin 
flask, by excesses of alcohol or gambling, by love making, or by 
insufficiency of medical treatment and guidance. Also in health 
resorts precautions must be taken against the tubercular patients 
indulging in excess of sport of any kind. The doctors, of course, 
cannot keep the patients away from every harmful form of distrac- 
tion, as is possible in a sanatorium, but they must always do all 
in their power towards this. They are more likely to succeed if 
they give the patient printed directions for the treatment, and fill 
up the day with suitable divisions of exercise and rest, the latter 
in the open-air. We are glad to be able to say that this is becom- 
ing more and more possible in the resorts for lung cases. By 
adding the tuberculin treatment to the climatic, it becomes more 
potent and individualized. There is no fear that on this account 
the health resorts will lose their reputation; the one form of 
treatment does not exclude the other, We are entirely in accord 
with Wolff-Eisner, who warmly recommends, both for open and 
ciosed forms of tuberculosis, the climatic treatment, combined 
with tuberculin. We also hope that the doctors practising 
in the resorts for lung cases will see that by adding tuber- 
culin to their treatment they will enhance the reputation of 
their resorts. 


Resorts. 


‘To make a correct choice of a heal-h resort is an art” 
(Kraus). The state of the lungs must not only be taken into 
account, but also the general physical and mental constitution of 
the patient, his character, inclination, idiosynerasy to climates, 
financial means, the time he can give to the cure, and the pres- 
ence or absence of other complications. The doctor also should 
have knowledge of che health resort to which he sends his patient, 
with its facilities for treatment, its means of housing, the outlay 
demanded, and the medical colleagues practising there. He 


resort; of which there are a considerable number. If after a 
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longer or shorter period of observaticn it is found that the patient 
would be better at another place or at home the change must be 
made by the sanatorium doctor. 

The indications and contra-indications for the climatic health 
resorts and watering-places have been given earlier, but. there 
are sull a few general directions. There are patients who have 
a violent, almost) morbid, aversion to being s‘.luded in a 
sanatorium. In such a place they becume sleepless, nervous, and 
melancholy, lose all their appetite when they enter the common 
dining hall, grumble at everything, resist all treatment, see 
unjustifiable restraint in all beneficial rules, and, in fact, give 
a display of behaviour which betrays complete loss of mental 
equilibrium, For such patients treatment in a health resort, out- 
side institutions, is suitable. So also is it for slieht cases, which 
have already undergone sanatorium treatment; also for chronic 
eases which have remained stationary for years, and for cured 
patients, who by means of such a yearly holiday may maintain 
their health and strength. Prophylactic cases should not be sent 
to a sanatorium, nor to frank, or veiled, resorts for consumptives, 
but for a winter visit ii some other mountain place. — Lastly, 
climatic treatment can only be recommended to patients of a 
serious character, and of sufficient will-power to carry out the 
general constitutional treatment to the end, without perpetual 
medical control, 

Patients who are beyond cure or hope of improvement must 
he discouraged by their doctor from making the journey. He 
must try and keep them back, must comfort them, and even 
deceive them. He will thus spare them the fatigue, and the 
inevitable disappointment; and their friends the often appal- 
ling expense which is apt to be incurred by death away from 
home. 

Fever is not an absolute contra-indication for travelling, pro- 
vided it) only moderate, not above 100.4° #. for example. More 
depends upon the general condition and strength, and the place 
‘o which the patient is to travel. To allow feverish patients to 
travel to a health resort without having first arranged for their 
reception is always very dangerous. We know that the tempera- 
ture will rise still more with the journey, and that such patients 
are exposed to great risks of pneumonia, hemorrhage, &c., if 
they have to drive about in a carriage looking for rooms. We 
cannot reckon, moreover, on the quick disappearance of the fever 
with the change of climate. It is possible that it may occur, but 
not with any regularity ; high fever may not be at all diminished, 
or only after a long stay. The necessity of eoing to bed on inis 
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arrival with high tever, which ins ite of the elimatic influences 
and a prolonged rest in bed may last for weeks, has a very depres. 
sing effect on the patient; the loneliness and. isolation produce 
homessickness; the thought that the health resort was. not 
properly chosen arises, and that the expenditure of time and 
money isallin vain. ltis therefore better in cases of considerable 
fever to wait, and to allow the patient to travel only when it has 
diminished; when he may be accompanied by some sensible 
person to some place where they are prepared to receive him. 
Feverish patients should be sent nemher toa hotel nor a boarding- 
house, but te a sanatorium. 

On the other hand we may have to insist on the journey if it 
is being constantly postponed by the patient without real cause, 
as is frequently done by married women for easily understandable 
reasons. Phe disease gets worse by waiting, and the curable 
case may become incurable; and then the doctor is frequently 
reproached with having recognized or disclosed the disease too 
late. 

We agree with Cornet that difficult children are better treated 
at home, and that as a rule they are better in’ the charge of a 
reliable stranger than a relation. We also agree that it is better 
for a healthy young husband or wife not to accompany their sick 
Wite or husband as a rule; but here it is necessary to be guided 
by circumstances, which are not the same in every case, 

ees Whether hospitals were suitable or neces- 

ospital : : 

iry for the treatment of pulmonary tuber- 

culosis was for a long time disputed, but 
has now been decided in the affirmative by the Federal Govern- 
ment (for Germany). In order to make use of hospitals proper 
hygienic arrangements are the tirst necessity. It 
that they should afford the opportunity of effective 


Treatment. 


is desirable 
isolation. for 
prolonged periods of as many cases of advanced pulmonary and 
laryngeal tuberculosis as possible. Besides serving the purpose 
of isolation, which will be further considered under the seclion on 
prophylaxis, they are to be used, very rightly, also for treatment. 
For investigations made in the homes of incurable patients have 
Shown that only if a simultaneous curative treatment is carried 
out is voluntary isolation to be obtained in any considerable 
degree. 

It has been ordered, to attain these ends, that State hospitals 
are to be fitted with separate annexes, constructed according: to 
sanatorium principles with open-air shelters, baths, douches, &c. 
In new hospitals attention must alwavs he paid to the consiry 
of such annexes for tuberculosis: in « 
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uns Hable surroundings, a separate tuberculosis hospital is to be 
built in some healthy neighbourhood, 

Lise question arises whether the therapeutic s of tuberculosis, 
especially the open-air cure, can be properly carried out in hos. 
pitals and annexes. There can be no doubt that a tuberculosis 
hospital constructed ad hoc, in a healthy wooded district outside 
the town, may offer all that is required in the Way of pure air, 
protec tion, &C. Ii only remains to secure a doctor experienced 
in tuberculosis treatment for the hospital to become a sanatorium 
and home for all svages of pulmonary tuberculosis. Whether an 
annex to an already existing hospital can be suitable is more 
debatable. — ft largery depends if the hospital has suitable 
srounds, in which pure air, quiet, Xe., can be obtained; a condi- 
tion that cannot be fulfilled in all industrial towns, 

The cases suitable for the hospital treatment are : 

(1) Early cases, which are Waiting, often for four to eight 
weeks, their turn for admission into a@ sanatorium, By this 
means they are at once removed from the harmful surroundings 
of their home. 

(2) Cases temporarily unsuited to sanatoriums may remain in 
the tuberculosis hospital until Improvement has progressed so far 
‘hat sanatorium treatment is possible, which sometimes oecurs in 
apparently unlikely cases, 

(3) Advanced cases may remain in the hospital to the end, 
with great increase of comfort to the pauent, and removal of the 
danger of infection of his home surroundings. 

(4) Chronic cases, which at times are able to work, bui which at 
other times, especially in the winter and autumn, are Int acitated 
by intercurrent catarrhs and ether infe. tions, mas be received for 
SIX Weeks or so at a time, with great benefit to the patient and 
prolongation of his capacity for work. 

(5) Ambulant cases may come te the hospital as a centre for 
tuberculin treatment, after being discharged from the sanatorium 
or from the hospital itself, These can be no doubt that dis- 
charged patients at present may secure an improvement in their 
home conditions, food, and work, but that there is great difficulty 
in prolonging the tuberculin treatment. So much may be done 
in this way that this branch of the work of the tuberculosis hos- 
pital should become most important, 

For this purpose there must. be systematic co-operation of 
the hospital doctor with the sanatorium Physician, and the 
general practitioners, especialy with those engaged in working 
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work for the tuberculosis hospital, worthy to be carried out by 
the very best physicians.* 


XI. Home Treatment. 


In looking through the recent literature on tuberculosis, we 
are constantly meeting the idea that it is the duty of the practi- 
tioner to diagnose pulmonary tuberculosis in its early stage, and 
then hand the patient over for institutional treatment. We hear 
but litthe about the co-operation of the practitioner in that treat- 
ment; and about the difficulty of attaining the ideal laid down. 

i In practice weeks and months may pass 


arr of between the recognition of the disease and 
ae the possibility of the patient being received 
Treatment. : 


in a sanatorium. During this time the 
patient must be treated by the practitioner. After three months’ 
treatment in a sanatorium the patient turns up in the doctor's con- 


sulting room cured, or not yet cured; in any case continuation of 
the treatment is generally necessary. So it may go on for vears, 
with now and then a relapse and at times a spell in bed. Some- 
times another stay in the sanatorium may interrupt the attend- 
ance of the practitioner; otherwise the home treatment continues. 
Or else the patient may have come too late to the sanatorium; he 
returns home no better, and remains under his doctor's treat nent 


; 
| 
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until death. Other patients, for whom the benefits of the sana- 
torlum are not available, may remain under the care of the 
practitioner from beginning to end. 

Even if sanatoriums are provided for the poor and the rich, 
there is a great lack of provision for the middle classes; the public 
sanatoriums are continually full, and the private ones are mostly 
too expensive. On account of the expense, there is often a long 
wait to see if the first treatment of the doctor at home will be 
successful. Tf this fails a visit to a sanatorium or health resort 
is decided on, but usually cannot last long enough; questions of 
the means of existence, and the claims of the business or profes- 
sion only too often bring the stay to a premature end, and further 
home treatment is necessary. 

Even in circles where the question of expense does not enter, 
the inclination of the patient to leave home and spend several 
months in a sanatorium is not great. Many go to a winter or 


summer resort, and return home at the end of the season. The 


From this section have been omitted a list of sanatoriums, nearly all 
in Germeny, and some of the details connected with the working of the 
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result is that the private practitioner or specialist is again visited; 
in either case home treatment must be resumed. 

Considering all these facts, we see that the home treatment of 
pulmonary tuberculosis must take the first and most important 
place. Statistics show this also. The 14,186 sanatorium beds in 
Germany, with an average stay of three months a patient, can 
receive about 56,700 cases of pulmonary tuberculosis a year. 
Against this there are about 500,000 to 600,000 cases requiring 
treatment; so that about half a million demand home treatment. 
Figures also show that by far the greatest number of cases die in 
their own homes; in Prussia about 50,000 a year. 

Enough has been said to show that the beginning and end 
of the treatment of phthisis must take place in the home. It is 
not altered in the least by the obligation, which rightly rests on 
the practitioner, of giving up the treatment of every case as soon 
as he has an impression that it could be carried out better else- 
where. 

We now come to the most important practical question. 
Which are the cases of pulmonary tuberculosis for whom home 
treatment does not promise to give much result 2 

In a broad sense the injurious effects of 

Difficulties of occupation can be avoided by cessation of 

Home Treatment. Work—but this usually means cessation of 

income also—-so that the possibility of pro- 
viding the necessary increased nourishment becomes an improba- 
bilitv. The open-air cure is practically impossible in a house in 
the middle of a town, perhaps in. the factory quarter. In the 
summer the patient may be able to carry out the cure in woods 
around the town, but in winter it is scarcely possible. Hydro- 
therapeutic means may be employed, but the proper understanding 
of them is wanting; as is also that required for the maintenance of 
good personal hygiene, and the avoidance of harmful influences 
both to the patient and his healthy relatives. Seo that everything 
impels us to remove tubercular patients of the working classes 
from their unhygienic surroundings, and give them the chance of 
proper general treatment in an institution. Only when the 
patient has been instructed here, and has felt personally what is 
good for him, can the home surroundings be made the best of, 
and the system of home treatment, to be carried out to the end 
hy the practitioner, be based on a sure foundation, 

Even in families in a good position there are often difficulties 
in the way of home treatment. Firstly the patient is not suffi- 
ciently cut off from the business or occupation, especially so in 


the case of married women: even if bodily or other work is given 
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up there sul remain excitement, worry, responsibility, social 
duties, &c., which interfere with complete rest. Some people 
while at home consider it a sign of foolishness and lack of energy 
to impose on themselves the necessary restrictions. A patient, 
too, will frequently swallow his sputum, from wsthetic considera- 
tion of others. In such cases the doctor will see that the home 
treatment had better be replaced by several months in an irstitu- 
tion, during which the patients ‘* all receive an education in self- 
treatment before they are thrown more on their own resources.” 
(Penzoldt). So here again the lessons learnt in a sanatorium are 
necessary preliminaries to effective home treatment. 

But what is to happen to nine-tenths of all the cases of 
phthisis, who for various reasons never enter a sanatorium? Is 
the practitioner to retain his former passive attitude to them, 
Which has hardly given cheerful results ? 

In the home treatment of phthisis general 
constitutional measures again form the 
foundation on which we must build. There- 
fore in the several sections of this chapter we have never insisted 


General Home 
Treatment. 


that the various necessary measures, especially open-air treaiment, 
proper nourishment and hydrotherapy, can only be carried out in 
a sanatorium, since they can all to a certain extent be practised at 
home. From what we have seen in our own practice we can sav 
that general home treatment, if limited to essentials, in most cases 
may with goodwill be carried out without special difficulties. 
When in exceptional cases all means are lacking, then help must 
be obtained from the poor law, dispensaries, convalescent homes, 
soup kitchens, &c. Elere it is a case of where there’s a will there’s 
a Way. 

There is, spread over the whole of Germany, an organization 
for the fight against tuberculosis, which offers to necessitous 
cases the possibilities of sufficient nourishment and the benefit of 
the important factors—light, air, and water. These measures will 
have to be adapted to the home treatment of tuberculosis. This 
has already been systematically done in many places by means of 
dispensaries and polvelinics for tubercular lung cases; and also 
by means of country homes, which have lately been built to 
provide nightly rest under healthy conditions. 

, . It is particularly the dispensaries  (Fiir- 
Dispensaries. , ie : 

sorgestellen) whieh do so much good work 
in the fight against tuberculosis, because they assist the general 
practitioner in detecting the tubercular lesions, and in disinfecting 
and rendering as healthy as possible infected households. The 


dispensary doctors are not, as was at first feared, the com petitars 
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of the club and poor law doctors, but rather aid them in making 
the diagnosis, in furnishing the necessary reports, and devising a 
line of treatment, which the private practitioner may carry out. 
The nurses, visiting the homes and families of the patient, assist 
both in treatment and prevention. Dwellings are put into the 
best sanitary condition possible, and maintained so; patients with 
bacillary sputum are put into separate beds, and if possible into 
separate rooms; wives are urged to manage their children. on 
hygienic lines, to keep them clean, and to feed them as appro- 
priately as possible; suspected relatives aie examined for tuber- 
culosis, and infected children removed to suitabie institutions. 
The finances of the dispensary provide not only for beds, blankets, 
rent, disinfectants, sputum flasks, thermometers, but also. for 
milk, invalid food, clothing, &c. All these measures considerably 
si plify the work of the practitioner, and the home treatment of 
tubercular patients in the poorer class of s« miety. The following 
figures will show the range of work; for instance, under Piitter in 
Berlin, the founder of German dispensaries, during a period of 
two and a half vears, 34,800 persons were examined for tubercu- 
losis, 18,200 dwellings had their sanitation improved, and 1,600 
children were sent to special homes. Every vear about 1,000 
patients with open pulmonary tuberculosis were isolated ! 


In every clinically suitable case of tubercu- 
Ambulant ee: . : 
: losis the tuberculin treatment mav be added 
Tuberculin ates . 
to the general constitutional measures, 
Treatment. 


whether the patient be rich or poor. In our 
experience there is no great difficulty in the continuation while at 
home of tuberculin treatment begun in an institutie; We have 
proofs of this which ex-cathedra statements to the contrary cannot 
shake. There will alw avs bean urgent necessity of continuing at 
hor ¢ specific treatment of patients, whose stav in the institu- 
tion has been broken off too soon. 

But in the interests of the home treatment of these cases who 
have not been in a sanatorium we must go a step further. We 
desire that a gentle, gradual, reactionless tuberculin treatment 
should become an integral part of the home treatment of tubercu- 
losis. Robert Koch w rote in the preface of the third edition of 
our hook on tuberculin, ‘ E should like to associate myself with 
the recommendation of the specific treatment in ambulant practice, 
for carefully selected cases only.” 

The difficulties of ambulant tuberculin treatment are doubtless 
sull overestimated by many; in any case they are not so great 
that they cannot be overcome by any doctor, who is confronted 


ficulties. The demand fora more active 
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home treatment is quite justified. The practitioner must be, that 
Is to say, Must again become, the centre for the treatment of tuber- 
culosis in his district. This is rendered essential by the ubiquity 
of tuberculosis. 


6. PROPHYLAXIS. 


Pulmonary tuberculosis is easier to prevent than to cure. 
Therefore the doctor has a double rdle to play ; firstly to cure those 
affected by the disease, and secondly to protect the healthy irom 
falling victims. 

Ai the head of this chapter should be placed the words: 
mavta pei. No generally recognized prophylactic measures 
against tuberculosis can be enunciated as long as the views vary 
concerning the origin of tubercle bacilli, their modes of entrance 
and methods of propagation. The rival views, whether infection 
or predisposition plays the more important part in the production 
of tuberculosis, are also opposed. Further, the ‘‘ infectionists "’ 
are not united among themselves. But at any rate there is 
abundant experimental, clinical, and pathological evidence that 
prophylaxis may be favoured in two ways. 

The first method aims at limiting infection and preventing 
contagion. Thanks to the timely discovery of R. Koch we can 
recognize the enemy and his dispositions, and ar. ‘‘ therefore in 
a position to stop him and attack him at his weakest point '’ (R. 
Koch). 

The tuberculosis frequency has diminished considerably 
during the last twenty-five vears. For example, in Prussia both 
the total deaths from tuberculosis and the relative proportion of 
deaths from this cause to the total mortality are the most favour- 
able in the vear 1909 since the earliest Prussian statistics (1875). 
The proportion has diminished one-half from 32.51 per cent., the 
maximum it attained in the vear 1878, to 15.59 per cent.; and 
the absolute number was 60,781 in 1909, as against 88,283 in 
1886. T!ese figures are the more remarkable since the population 
has increased from twenty-eight to forty millions. In the whole 
German FEinpire the mortality from tuberculosis has constantly 
fallen, but not in such a marked degree. 

We need not here consider whether we are iustified in ascrib- 


‘ 


ing this decrease wholly, or only in part, to “ antibacillary pro- 
phylaxis.’ Tt) would also lead us too far to examine the 
almost colossal literature on the question whether Cornet's 
dust infection, or Fliigge’s drop infection, or v. Behring’s 
theory of the origin of human tuberculosis from the gastro-intes- 
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to prophylaxis. But it is certain that no theory covers the whole 
ground. 

Let us not in quarrelling with others forget the possibility of 
all three sources of infection, for disunited leaders always lose the 
battle. Let us also beware of individual fads in the battle against 
the tubercle bacilli. Above all, we must not let it develop inio a 
battle against the patient; for that will only lead to concealment, 
hushing up, and driving away of the phthisical cases, in whose 
hands prophyiaxis really lies; and it is the majority that will have 
to suffer. The orrectness of the phrase “ no tuberculosis without 
the tubercle bacillus’ is the justification of. all antibacillary 
prophylaxis. 

The chief dangers arise from the thoughtless spitting of 
tubercular persons, and from careless coughing with an uncovered 
mouth. Against the first there is only the general direction that 
everyone with a cough and expectoration is dangerous, and must 
be educated into being harmless. For this) purpose spittoons 
filled with disinfecting fluid are useful in closed rooms; while 
patients in bed should he provided with sputum mugs, and 
patients who are getting about with pocket sputum flasks. The 
sputum thus collected must be destroyed by burning, by adequate 
boiling, or by the addition of strong disinfectants. Spitting in the 
streets must be entirely prevented, even with the help of the police. 
But light, sun, rain, and cold destroy the virulence of tubercle 
bacilli, hence the extremely low tuberculosis: mortality. of the 
Berlin street sweepers. 

The handkerchief will be used as a receptacle for sputum by 
people who have an insurmountable horror of the pocket flask, 
Which no argument can overcome. It is certait ya lesser evil 
than indiscriminate spitting, but advice «> this subject is required. 


The handkerchief that is used in this should be changed at 
least once or twice a day, and shou arried in a separate 
pocket, which should have a lining | uterproof stuff. After 
use it should be placed directly in a disinfecting solution (2 per 
cent. raw Iysoform) for twenty-four hours. © Changeable pocket 


linings for coats, trousers, and ladies’ dresses should he rec>m- 
mended for the pocket reserved for the sputum flask or handker- 
chief. Paper hendkerchiefs of an absorbent nature, to be placed 
in watertight bags, may also be recommended ; thev have only to 
he completely burnt after use. 

Besides the proper disposal of the sputum a discipline of the 
cough is important. This must be attained by frequent explana- 
tions and a general diffusion of a knowledge of the laws of decency. 
The * y must not be coughed oves unnecessarily by the con- 
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sumplive; this applies specially to intercourse in families, between 
an and wife, parents and children, servants and children, Xc. 
patient must be taught to close his mouth when coughing, 

io hold his handkerchief, and not his hand, in front of his 
roouth. Inany ease it is better that the hands be very frequently 


washed, especially before meals as in sana cims. 
Further, the tubercular patient must be educated as to cleanli- 
ness of the body, the beard, and the clothes. The danger ot 


bringing bacillary material into the home on dresses and 
fect mav be obviated by wearing dresses that clear the ground, 
and by changing the boots on entering the house. Specially strict 
rules must be observed by households where there is a case of 
chronic phthisis, who is still working. AX light bedroom without 
hangings and upholstered furniture, a separate bed, and frequent 
damp cleaning are required. In more serious or bedridden cases 
the doctor must attempt isolation as far as possible. Where the 
most effective isolation in hospitals is not possible, a room separate 
from the family must be aimed at. Owing to the length of the 
illness and the scarcity of house room this is not always possible. 
Therefore in each case the imperfect isolation must be supple- 
mented by disinfection, which in cases of tuberculosis is ** both of 
the utmost importance for reasons of sanitation and of political 
economy ”" (Kirchner). 

The frequcnt disinfection of the sick bed, whieh cannot be 
ordered by the sanitary officials and is not spontaneously done by 
the family itself, often does not occur to the mind of the doctor. 
And vet it is more important than all the other means of disinfec- 
tion. Infected materials must be dealt with by burning, boiling, 
or disinfectants. 


Clothes, bed-linen, towels, and especially handkerchiefs 


must be disinfected ky boiling, or by soaking from twelve to 
twenty-four hours in a 2 per cent. lysoform solution, According 
to the observations of the Berlin Institute the ironing of linen only 
produces disinfection if it is done on both sides, and if the iron is 
very hot (about 250° C.). Spores are not certainly destroved even 
at this temperature, Articles such as crockery, glasses, forks, and 
knives must be boiled, or at least cleansed with hot soda solution. 
The room, especially the walls and floor around the bed, must be 
frequently cleansed with damp clothes, and scrubbed with hot, 
strong, soft-soap solution. Tf the patient is removed to a hospital 
or sanatorium then the room must be thoroughly disinfected, 
together with the bed, bed-clothes, pillows, clothing, furniture, 


curtains, hangings, &c. This is best done by a formaldehyde pro- 
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disinfectant. Though it is not ordered by law, vet it is the duty 
of the doctor to see that it is done in the interests of the healthy 
members of the family. The same must be done when cases of 
advanced phthisis die, or change their lodgings. Kirchner 
correctly says that “when the dead man is carried out of the 
house a fatal inheritance is left behind for those who live there 
after him. Numberless healthy families have moved into such 
houses, and after a short time been attacked by tuberculosis.” 
In Germany it is now provided that such disinfestion should 
be carried out at the expense of the community. Por this pur- 
pose the co-operation of the practitioner is required, but care 
must be taken that the patient is not injured by the communication 
of professional secrets. 

After the death of a phthisical person, besides the formalde- 
hyde disinfection, it is now a legal requirement that all unwash- 
able clothes, beds and mattresses, blankets, curtains, carpels, 
table-cloths, &c., should be removed for steam disinfection, as 
formaldehyde gas cannot be relied upon to kill all the bacilli in 
them. 

The means for this disinfection after death are sufficiently pro- 
vided by the notification of the practitioner, and the powers of the 
sanitary authorities, but what we must now press for is the estab- 
lishment of a similar method of compulsory disinfection each 
time that an advanced case of phthisis changes his abode, which 
is an indispensable weapon required in our fight against. the 
disease. 

These questions are worthy of detailed considerations because 
facts have forced us more and more to the conclusion that the 
prophylaxis of tuberculosis is most important in childhood, and 
especially in the earliest vears, and that it is this age that above 
all must be protected from severe, or even moderate, family infec- 
tions from phthisical relatives. In order to obtain the exclu- 
sion of infection from the household. the co-operation of the 
mother is first of all needed, whose immediate duty it is to look 
after both the house and the children. For this reason it is 
desirable to educate our school-girls of every class as housewives, 
and to teach them to become efficient: helpers in procuring the 
proper hygiene of the house and the child, from the point of view 
of the prophylaxis of tuberculosis. Since the law is at present 
insufficient, doctors must continue the effort to enlighten the 
public, especially by means of the education of women in anti- 
tubercular matters. © And this is largely work for the general 
practitioner. 

It is idle to waste time over medical disputes whether sana- 
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toriums or dispensaries or hospitals have the greatest: prophylactic 
value. We are of the opinion that it is not a matter for compari- 
son. — Hospitals isolate the most dangerous cases, but can still 
only receive too small a number. The effect of the dispensary 
in tracing cases of tuberculosis, and in improving house sanita- 
tion, is also very great, and there is room for a vast extension and 
multiplication of these agencies. The sanatoriums free one sec- 
tion of their inmates from bacilli, and so discipline the other 
secuion that they become harmless bacilli carriers; while all the 
patients should be, when discharged, apostles of a healthy mode of 
lite. We therefore cannot do without any of these three agencies. 

The prophylactic measures against the danger of infection 
from tubercular animals and articles of food containing bacilli are 
discussed in the seetion on Tuberculosis of the Digestive Tract, 
and in that on Tuberculosis of Childhood. We will here indorse, 
however, the opinion of Abel that “hygienic regulations as applied 
to articles of food should be enforced by general laws, and not by 
local police orders; and that they must go hand in hand with the 
enlightenment of the public concerning food supply.”’ 

Flies, as the possible carriers of tubercle bacilli, deserve more 
attention than they have received, since there is proof that flies 
in houses containing a serious case of phthisis may be considerably 
infected with tubercle bacilli; and there are many possibilities of 
these organisms beirg conveyed to men, Most important is the 
probability. of infection of articles of food by transference of 
material containing bacilli, or by the deposit of excretions from 
the fly on the food. Lord has shown that in 2,000 fly spots, 
deposited in three days by thirty flies fed on tubercular sputum, 
there must have been between six and ten million tubercle 
bacilli, which retain their power of infection for at least 
fifteen days. Therefore attention must be paid to the removal and 
disinfection of sputum, to the covering of sputum mugs, and the 
keeping of food in safes inaccessible to flies. 

The second method of prophylaxis aims at teaching the 
healthy how they can protect themselves from infection, and in 
raising the power of resisting the contagion of those who are 
threatened. “Therefore we have not only to educate the patient so 
that he is no longer a danger to the community, but also to instruct 
the healthy how they can avoid the infection of tuberculosis, 
which they can do to a certain extent as soon as they are old 
enough. We consider that enough instruction of this sort has not 
been given to our growing youth in sehools. We do not mean 
by this that an overwhelming fear of bacilli is to he fostered. It 
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ill, but «¢ leanly in his habits, is less dangerous than with a slightly 
affected but uncleanly person; that the use of the sputum flask by 
the patient is nota danger, but a protection, to others; that close 
contact with a tubercular person in the same house, and even in 
the same room, dues not necessarily entail a danger of contagion ; 
and that not every bacillus which reaches the lungs need cause 
tubere ulosis. 

very healthy organism has a number of forces automat lly 
working for protection, and which are capable of rendering | arm- 
less certain infections. Nevertheless the body may succumb if 
the infection is severe or continuous, or if the organism is tem 
wrarily weakened, or is habitually predisposed to the disease. 


i 
We are apt to consider such a transitory or permanent lowering 


of the defensive powers as an inherited or inborn disposition to 
ubereulosis. — Individuals may be protected by warning them 


firsdy to avoid close continuous intercourse with phthisiceal 


patients, especially uncleanly persons living in close, unhealthy 
rooms, secondly to maintain a good state of general bodily health, 
an to raise their resistance as much as possible. 
prophviactic means can be emploved not less often 
if life than the antibacilary measures, and are applic- 
able to all classes of sce letv, and to allages. For example, the 


question of marriage of tubercular persons often arises. We are 


obliged to discountenance 


riage of recent cases of pul- 


easons which | 


ave already 
been given, and also that of women suffering from the more 


chronic forms of disease, in spite of favourable social conditions. 


l@ scientifie principles of heredity are not sufficienthy 


nown 
to justife the lecal prevention of marriage by cansumptives on 


account of racial reasons and the transmission of ¢ 


tion. Another example of every 
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irdened with a } I 


light oceupation 
same conditions of infe s calling 
compels much exertion, or a sedentary life in dusty or confined 
timosphere. scheol and family d r td do much good 
in this direction. 
Hardening the body, exercises, sport, care of the mouth and 
teeth, appropriate clothes suitable to the season increase the 
dividual power of resistance against injurious influences, and 
remove already @XSt] he « reanism ie) he other 
hand insufficienr f hy ome mnditi 
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injurious OeCUpations, uNcleanliness, light clothes, hampering the 
breathing, Xc., prepare the soil to receive the bacilli. Many of 
these points involve questions of hygiene which may be dealt 
with by the Legislature. We need only mention the housing 
difficulty, an example of which we tind in the fact that in Berlin 
over half a million of people live in houses in which every room 
is occupied by tive or more people. | According to the official 
statistics of Berlin 228 cases who died of consumption in. the 
year 1g03 occupied till their death the same room as two other 
persons, 16g the same as three others, 153 as four, seventy-tive as 
five, forty-five as six, twelve as seven, six as eight, and six as ten 
or more other people; and that the same room served for sleeping, 
living, and eating. Altogether 8,229 persons were living in one- 
roomed dwellings with consumptives. In Schineberg, near 
Berlin, a house inspection of 400 dwellings containing 439 con- 
sumptives produced the following results: In 103 cases the 
patient lived with his family in one room, kitchen, or corridor; 
in thirty-nine cases there were tive to eight people ii a single 
room; only forty-six patients had their own bedroom separate from 
the healthy, and thirteen of these slept in the kitchen; twenty-six 
Shared their couch with children or adults, 

The housing question is therefore of immense importance for 
the prophylaxis of tuberculosis, and it is one which the medical 
profession must not weary of emphasizing. The decrease of the 
tuberculosis statistics in) England show that the care of the 
dwelling is one of the most important weapons in the fight against 
consumption ; the quicker and the more completely the prevailing 
conditions can be remedied, the smaller our difficulties will become 
in the future. 

Besides aiming at a wide measure of housing reform we must 
never relax our efferts towards attaining an effectual domestic 
prophylaxis against tuberculosis, the essential points of which 
have already been enumerated, and which should form part of the 
instruction given in schools. The house is not only the produc- 
tion of the architect, but also of those who live in it. When we 
remember that tubercular human beings are the source of tubercu- 
losis, then ‘Sit becomes less important how the Louse is built than 
how it is kept"? (Nirchner). 

Closely connected with the housing question is that of 
alcohol. The man who comes home from a dusty workshop and 
finds no comfort is only too apt to seek company in th: public- 
house, and warmth and stimulation in alcohol. The following 
data bear on the connection between alcoholic excess and the 
tuberculosis mortality : The mortality from tuberculosis in per- 
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sons over thirty is from two to three times as Xreat amongst males 
as amongst females, the latter being less addicted. to aleohol. 
AU greater ages the excess of tuberculosis Mortality among men 
as pated with women becomes greater. In other countries 
the vuberculosis figures are highest in those districts in whieh the 
consumption of alcohol, and especially of spirits, is greatest per 
head. ‘There is a marked excess, too, of the Mortality of tubercu- 
losis among those occupied in the spirit trade, compared with 
other occupations which also entail continement in close rooms but 
without exposure to aleohol. tn Germany the tuberculosis mor- 
tality among brewers is more than double, among publicans more 
than three times, and among barmen more than four times, that 
of the average for the German Empire. The reasons are obvious. 
Chronic aleoholiser lowers the powers of resistance to infection of 
the whole body, and especially of the lungs. Then when the 
baci have entered, the protective forces Which should oppose 
them are weakened. Also when there is a considerable part of 
the income sacrificed to alcohol the outlay on food, housing, X&c., 
will fall below what is necessary. Above all, parents and educa 
tars must be shown that alechol dees not build up but destroys 
the tissues, and that aleohol in any form or any quantity must be 
forbidden to children and youths. Tf they are allowed to take 
alcohol regularly, to strengthen them or for other reasons, a race 
of candidates for consumption will be produced. = So the fight 
against tuberculosis includes that against alcohol, 

A large amount of pulmonary tuberculosis is the result. of 
other “ness and disturbances of general nutrition (anemia, 
chlorosis, asthenia, &c.); also of non-tubercular pulmonary 
diseases (bronchial catarrh, pneumonia, whooping cough, pneumo 
conlosis), of non-tubercular affections of other organs (diabetes 
mellitus, syphilis, measles, influenza), and, lastly, of tubercular 
affections of other organs than the lungs (pleura, glands, bones, 
and urino-genital organs). These will be considered in) other 
secuions, especially that on scrofula and tuberculosis of infancy, 

R. Koch shorily before his death drew attention to the spread 
of tuberculosis in country districts, and Jacob has shown the very 


defective hvgiene which exists in them even to a greater 


extent than in the towns. The chief factors are unhygienie sleep- 
me ~ partment unhealthy schoolrooms and inns, insufficient 
feeding of the children, alcoholisin, uncleantiness, absence of any 
care of the skin and teeth, and inadequate clothing, all leading to 
a spread of contagion, weich is unhindered bv any prophylactic 


Measures, unuil actually whole villages have the disease. The 
tnilty t doctor with the best wiil can do Nilie here; far-reaching 
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radical measures are required to stop) what 


has become an 
epidemic, 


A network of dispensaries under energetic organiza. 
ton would deal best with the evil. 

There remains to be considered the que 
Purpose of prevention most 
Hon or to predisposition, | 
constant 


ton Whether for the 
attention should be directed to infee- 
is certain that both factors are not of 
value, but vary considerably according to time and 
place. Tt is clear that without previous 


infection no tubercular 
disease is possible, but infection 


id disease are not always 
identical, and the one does not always follow the other, 
occurrence of disease depends in 
It can never be established in 
led to the disease in the absence 


but the 
the main on the constitution. 
single case whether infection bas 
of predisposition. On the other 
hand we are agreed from the results of post-mortem examinations, 
and the cutaneous tuberculin test, that in spite of the existence ef 
infection tubercular disease is frequently absent. 
Practically the conditions in every case are such that ‘* 


family 
infection" and ‘* family predisposition " 


cannot be distinguished 
or separated from each other in their results. We must in the 
Interests of the coming generaiion trv and arrest family and house 


infection by all means in our power, and at the same time comba: 


family predisposition just as energet 


ically, so that the individual 
may not fall a 


Vicum to infection received outside the family. 
In prophylaxis extremes are even less justified than in treat- 
ment, We therefore exhort infeetionists ard + lisposity saists to 
work together for practical purposes 
For the development of phthisis bot 
disposition are NECESSATY | 


he directed against both. 


; im medio tutissime ibis. 
h infection and individual pre- 
therefore our preventive measures must 


CHAPTER III. 


Tuberculosis of the Pleura. 


THE anatomical and vsiological connections ot the pleura 
are of importance in relate . io the occurrence of tuberculosis. The 
pleura is a kind of large Iymphesac with innumerable Ivmphatie 
apertures; it communicates with the glandular system, and is 
susceptible to tubercular infection to a slighter degree than the 
lungs. In conditions of increased infection the power of absorp- 
tion may fail and the pleura become affected, but it possesses a 
natural means of defence in the form of inflammation. —Inflamma- 
tion of the pleura is thus an effort, by means of productive and 
exudative changes, to weaken and make powerless the specitic 
infecting agent. 

From the arrangement of the pleura it follows that in nearly 
all cases the tubercular infection is carried to it from 
the lung. Tither a tubercular focus in the lung breaks through 
into the pleural cavity, or it extends to the pulmonary pleura and 
thence to the parietal pleura by continuity. On the other hand 
he Ivmphatic channels between the pleura and the neighbouring 
organs may permit the entry of tubercle bacilli into the pleural 
cavity. The blood-stream is rarely the path of infection, 


1. TUBERCULAR PLEURISY. 


‘ The anatomical changes in tuberculosis of 
Anatomical Es 


Changes. 


the pleura are the same as in pulmonary 
tuberculosis. © Only fron. the arrangement 
and structure of the pleura exudation is usually more important 
and tissue formation or necrosis less so. 

If the tuberculosis of the pleura occurs without being accom- 
panied by inflammation it takes the form of a simple eruption of 
tubercles. Miliary tuberculosis of the pleura may occur as a part 
of general miliary tuberculosis, or as a localized formation of 
miliary tubercles over a chronic tubercular nodule in the lung. 
The accompanying exudation is nearly always sanguineous. 
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The second, and on practical grounds more important 
Variety is the appearance during chronic pulmonary tuberculosis 
of a tubercular pleurisy. Inflammatory changes of a productive 
or exudative character predominate, without the pleural surface 
being necessarily affected. 

Tubercular pleurisy takes many forms, from a localized 
fibrinous exudation to an extensive thickening and adhesion of 
the pleural surfaces; while different. grades of inflammatory 
exudation into the pleural cavity may occur. These forms, like 
those of pulmonary tuberculosis itself, are extraordinarily variable 
and fluctuating. The old division of dry and exudative pleurisy 
is useful on practical grounds, though there are also many 
iransitional forms. 

By dry tubercular pleurisy is meant the purely fibrous form 
in which there are slight circumscribed thickenings of the pleura, 
or a fine coating of fibrin, which with greater exudation becomes 
an extensive, thick, shaggy membrane. It usually accompanies 
slowly developing disease of the apical region, and is frequently 
found on the para-veriebral portion of the apex of the lung, and 
at the base, especially in the postero-lateral region. The fibrinous 
exudation may be either completely absorbed or become organ- 
ized with granulations and connective tissue. In the granulation 
tissue covering the pleura tubercles also appear. As a residuum 
of old fibrinous pleurisy one finds at post-mortem examinations 
fibrous nodules, circumscribed thickenings of different size, and 
adhesions in the form of strands or bands or extensive cohesions 


of both pleural surfaces. These changes are found in nearly all 


cases of phthisis, especially at the apices of the lungs. 

When extensive masses of fibrin become organized very hard 
fibrous cicatrices, often © or 2 em. thick, are formed, which by 
the deposition of lime salts often become calcified. These 
changes are what is known as fibrous pleurisy, or if both pleural 
surfaces are matted together, as adhesive pleurisy. Circum- 
seribed adhesions may become drawn out in the form of bands 
between the chest wall and the lung. If between the adhesions 
there are the remains of an effusion the term sacculated pleurisy 
is used. 

The dry pleurisy is the same wtiologically as the exudative 
form, the tubercular pleurisv with exudation. ©The exudation 
may be serous, sero-fibrinous, or purulent, or each Variety may 
become hemorrhagic from the mixture of blood out of the dis- 
tended capillaries. 

The purely serous exudation is not different from that found 


in omon-tibercular cases. As a rule there are neither tubercle 
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bacilli to be discovered in the exudate, nor specific changes in 
the pleural cavity. — It is often due to a toxic irritation of the 
pleura proceeding £ »m an existing tuberculosis of the lung. 

In the sere Gbrinous femmation there is a variable mixture 
of serous exuc ite and fibrin. The fibrin appears as a delicate, 
fine, membran. ts Ceposit on ne wall of the cavity, and as finer 
fibrinous flocet'!: sa the exucaiion fluid. © Tubercle bacilli can 
be discovered in ithe exucdat. 

The quantity of serous and sero-fibrinous exudate is usually 
about half to two pints, but may reach three to five pir and 
compress the lung severely. The compression of the lung may 
reach such a pitch that it forms an airless, atelectatic stump. 
According to the amount of exudate, displacements of the neigh- 
bouring organs, the heart, the diaphragm, the liver, the stomach, 
the colon, &c., may occur. But adhesion of the lung to a 
neighbouring organ may prevent displacement. If there is only 
an incomplete absorption of the exudation there will be more or 
less extensive organization and new formation of blood-vessels 
and connective tissue which have already been described under 
dry pleurisy. Long-continued pleurisy with exudation frequently 
leads to marked thickening. 

Purulent tubercular pleurisy or tubercular empyema may be 
due to tubercle bacilli exclusively, or to the entry of other organ. 
isms. It is not rare to find an empyema free of organisms 
in tuberculosis, which has been explained as the result of the 
chemical irritation of a bacterial toxin. 

The condition favourable for the production of a tubercular 
empyema is the occurrence of a tubercular cavity close under the 
pulmonary pleura, a situation where it may also cause a pneumo- 
thorax. 

In purulent pleurisies the cavity is covered with a pyogenic 
membrane; sometimes a fibrinous deposit permeated with liquid 
pus settles at the bottom of the pleural space. In the pus tuhercle 
bacilli can generally be discovered. In these cases also. there 
may be a partial organization and connective tissue formation. 
When these form septa and break up the purulent exudate, one 
speaks of a loculated empyema. 

As to the frequency of tubercular pleurisy 


Symptoms and there isa great difference of opinion. While 


Course. Landouzy recognizes 98 per cent. of all so- 


called simple pleurisies as tubercular, according to Stintzing not 
more than half of them are; Jakob and Pannwitz put it at ro per 
cent., v. Sokolowski at only 2.8 per cent. The estimation of 50 
per cent. seems Co be most neariy correct, since extensive statistics 
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show that ‘idiopathic’ pleurisies are in about half the cases 
tubercular, and indeed regularly so during the first five years of 
life, 

In any case pleurisy, in all its anatomical forms, is \ FY 
frequently tubercular. [tis nearly always secondary, usually to 
pulmonary tuberculosis, more rarely to tuberculosis of the bron- 
chial and mediastinal glands, or of the vertebra, the ribs, the 
peritoneum, or the pericardium. Or the tubercular infection 
may be transported to the pleura by means of the Ivinphatics from 
a more distinct source, as for example a tubercular rectal fistula. 
Pleurisy may be merely a part of a general miliary tuberculosis, 

The possibility. of a primary disease is allowed; that is, the 
bacilli may reach the pleura through a penetrating wound of the 
thorax, or by way of the tonsils, bowel or lungs, without affecting 
these organs; but such an occurrence has no practical importance. 
The cases in whieh an apparently sound person is attacked with 
pleurisy and afterwards manifests signs of lung tuberculosis are 
to be explained by a latent lung tuberculosis, which first produces 
pleurisy and later shows itself in its true form. 

Men suffer from tubercular pleurisy much more often than 
women; according to v. Ziemssen in the proportion of sixty-five 
to thirty-five. As predisposing causes exposure to cold and 
injury have a certain force, A meteorological influence is shown 
in the fact that there are most cases of pleurisy in January and 
fewest in the autumn months. 

Miliary tuberculosis of the pleura gives slight or no clinical 
evidence, so long as it dees not lead to exudation or plastic 
inflammation, But it has a marked tendency to set up a spreading 
miliary tuberculosis. lt has a fairly acute course. 

Drv tubercular pleurisy generally produces very characteristic 
symptoms. “They consist of local feeling of pressure and constric- 
tion in the chest, anda dry irritating cough. Painful feclings of 
pressure, especially over the apex of the lung, are usually due to a 
localized dry pleurisy. “The pains are increased with cach Inspira- 
ton, oso that the respiratory movements are intentionally 
restraimed ; the cough is anxiously repressed, or the pain lessened 
by fixing the diseased side. It is a characteristic sign that the 
patient, even if the pleurisy is due toa genuine pneumonia, nearly 
always lies on che affected side. Fever is absent or slight in 
amount; existing tubercular fever is generally augmented. 

Percussion usually gives no clear evidence in dry pleurisy, 
provided that the lung near the pleuritic nodules is normal; some- 
times with lighter percussion the note seems to. be 


shorter or 
Weaher, 
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The breath sounds are weakened if there are adhesions or 
fibrinous lavers between the pleural surfaces; in recent cases the 
inspiratory sound may be increased or it may be discontinued 
with the pulse rhythm, Inspiratory sounds intermitting with the 
pulse rhythm along the lower border of the lunge area frequent 
sign of dry pleurisy (Breeke): whieh may be explained by the fact 
that adhesions and inflammatory products in the pleura hinder 
the uniform expansion of the underlying lung. More definite is 
the friction rub heard with Inspiration and expiration; it may 
frequently be atso felt. Its character differs with the varying 
nature of the inflammatory roughening, which according to 
Franizel may be villous, shaggy, or areolar, or like a coating of 
hoar frost, or in thick lines, or like the marks on a sandy sea- 
shore, or like the dorsal surface of an ox-lLongue, 

Dry pleurisy, with its sharp pains, is frequently in tubercu- 
losis the precursor of an exudation, more seldom of a haemoptysis, 
a pneumothorax, or of a sudden reerudescence of old, apparently 
healed nodules in the lung. Local pleuritic irritation may also 
occur over healed foei, without surring them into aClIVILy, usually 
in the neighbourhood of cicatricial contraction, sometimes on the 
affected side, sometimes on the othe r; the neighbourhood of the 
heart is a favourite spot. 


Dry pler-. may run a varving course. Tt may last for 
vears ino the conditions or mav be completely absorbed, 
leaving only wo ostaining or thickening of the pleura. In 


other cases it ads to adhesions of the pleural surfaces, or it may 
develop into the exudative form. 

Tuberoular pleurisy with exudation also usually begins with 
stabbing pains, increased irritative cough, and shortness of breath 
While the pains and the cough diminish, when. the Increasing 
formation of fluid separates the pleural surface the shortness of 
breath increases, and in rare cases reaches the grade of ortho- 
preva. “Phe amount of shortness of breath depends on the rapidity 
with which the effusion forms, and on the respiratory capacity of 
the other Jung. Slowly developed effusions, even if large in 
amount, produce no marked difficulty of breathing if the other 
lung is sound or only slightly affected. Tt is therefore not so rare 
for patients with a tubercular effusion to perform heavy work, and 
the pleurisvy may not be discovered ona superficial examination. 
Large effusions produce marked evanosis from pressure of the 
Nuid on the heart and vessels. The temperature is raised, usually 
'¢ between roe? Fe and 103° Fe: both sheht and high fever are 
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the intercostal spaces are enlarged, and in large effusions rather 
bulged; the affected side lags behind in inspiration or remains 
motionless, 

Lately Jacobus has emp!.red the eystoscope used by 
Welling for the serous cavities for the direct observation of the 
pleural changes. After removal of the exudate and the introduc- 
tion of filtered air or nitrogen, the intensity of the inflammation 
and the presence of tubercular nodules, &c., may be observed wit! 
the thoracoscope. 
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The procedure is shortly as follows: After subcutaneous, intramuscular 
and perineural anesthesia, and after cutting through the skin, a trocar is 
introduced, preferably above the ninth rib, into the pleural cavity. The 
rocar must be large enough to admit a Ne 12 Nitze’s cyste scope. \fter the 
fluid is removed, in fact, blown out, the evstoscope is introduced and the 
pleural cavity illuminated. 


The percussion note over the effusion is absolutely dull and 
flat, and above the area of dulness tympanitic, on account of the 
compression of the lung tissues. The limits of dulness vary with : 
the position of the patient, the upper limit is horizontal in a 
patient who ts getung about, and in the recumbent patient higher 


behind than in front or in the axilla. Large effusions may reach 

up to the clavicle in front and the spine of the scapula behind. 
On auscultation bronchial breathing is heard over the dulness, 

and weak bronchial breathing over the compressed lung. Vocal 


fremitus is weakened or lost. Over the tympanitic area above the 


Fs 
= 


effusion bronchophony on wgophony may be heard. The explana- 
Hon is chat the voice sounds are directly conducted from. the 
broncho-tracheal air passages by the compressed lung tissue to 
the chest wall. 


ph tatiet 


The displacement of organs is more or less obvious according 
io the amount of exudation; the heart is drawn to the sound side, # 
the diaphragm lies lower, and the liver also in right-sided etfu- a 
siens. The displacements are caused both by the pressure of the 
effusion, and by the loss of eiasticity of the compressed lung. 


aS 


The urinary secretion is much diminished while the effusion 
is forming; the pulse rate is persistently increased, 


The diferent forms of exudation do not alter the clinical 
picture. Only tubercular empyema usually causes higher and 3 


more lasting fever with more marked daily remissions; though 3 
encysted purulent effusions may be quite without fever. Tloweve: 4 
a free empyema may be quite without fever also, and a purely 
serous effusion may cause high fever, 

Bilateral effusions and pulsating pleurisy are very seldom 


2 
met with in tuberculosis. of 
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As to the course of tubercular effusions it may be first 
remarked that lerge effusions may form quite unnoticed by the 
patient. In other eases there may be only general symptoms, as 
heaviness, loss of appetite, gastric oppression, and other syim- 
pioms which give rise to a suspicion of commencing phthisis. 
As the lung condition causing the effusion is o%en not recognized 
it will be very difficult to say how long the symptoms of the latter 
have lasted. 

There is no relationship between the character of the pul- 
monary tuberculosis and the course of the tubercular pleurisy. 
Latent Jung tuberculosis may be the siarting point of pleurisy, 
and extensive cavities may leave the pleura unaffect Very 
chronic phthisis may set up a most acute and frequently relapsing 
pleurisy, while rapid lung disease may be associaied with very 
chronic pleurisy. The duration of tubercular pleurisy may be 
measured by weeks or months. The appearance of an effusion 
especially prevents an accurate forecast; just as pulmonary tuber- 
culosis has a variable course which cannot be foretold, so also 
has tubercular pleurisy. 

Vubercular empyema in adults occurs chiefly as a complica- 
Hon of suppurative bone disease, or in connection with pneume- 
thorax, pneumonia, or influenzal infection. © Eapyema causes 
severer symptoms usually than the non-purulent effusions. The 
fever is higher, irregularly intermittent, sometimes accompanied 
by chills; the weakness is greater, and the pulse very rapid. 
Sometimes there is slight cedema of the affected side. Tf the pus 
Is not removed by operative measures ino rare cases absorption 
and inspissation of the pus may occur. Usually the pus breaks 
through either into the lung, or more seldom into the peritoneum 
or other organs, or penetrates the chest wall (empyema necessi- 
tatis). From rupture into the lung a pye-pneumothorax aay 
result. 

A short account musi be given of diaphragmatic, pericardiac, 
and interlobular pleurisy which are not uncommonly observed in 
tuberculosis either in’ the form oof purulent or non-purulent 
inflammations. 

Diaphragmatic pleurisy is of definite practical importance as 
Homay simulate abdominal disease, and the non-recognition of its 
purulent form may have severe consequences. The usual svm- 
ploms of pleurisv are either quite absent or are not clear. The 
@ ection, which is lecalized between the base of the lung and the 
diaphragm, begins with pains in the side, painful vomiting, and 
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or angina has been observed by Andral. 
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aflected region is very tender, “Phere are two most important 
points of tenderness. “The first, described by Guéneau de Massy 
as the “diaphragmatic spot,’ is a tender point at the point of 
Intersection of a vertical line drawn through the outer edge of the 
sternum and a horizontal line at the level of the tenth rib. The 
second is along the course of the phremie nerve in the neek on the 
same side. Further, there is the “respiratory abdominal wall 
reflex “" of A. Fraenkel, a sudden contraction of the upper part 
of the reetus muscle of the same side on deep ISpiration, Ssome- 
times also a reflex contrac tion of all the muscles of the ab lominal 
wall, Other svmptoms may be right-sided shoulder pain, pain 
on swallowing in the region of the cardiac orifice, gastric pains, 
vomiting, or hiccough., Osler recoenizes as parscularly charac- 
teristie of diaphragmatic pleurisy marked subjective symptoms 
with slight physical signs. A radiographic examination will 
make the condition clearer. A marked diminution or irregularity 
of the diaphragmatic movement will be seen. Sometimes also 
bands of adhesions ar proyechions or bends may be seen in the 
diaphragm; while the complemental space is small and indistinet 
or quite unrecognizable. These changes ino the diaphragm are 
not at all rare, and confirm: the diagnosis of diaphragmatic 
pleurisy. 

Pericardial pleurisy is also. of importance, left-sided dry 
pleurisy affecting that portion of the pleura that overlaps the peri- 
eardium. “The symptoms consist of pain in the region of the 
heart, palpitation, and shortness of breath: while objectively weak 
or clear friction sounds are heard at the apex and left border of 
the heart, which accompany and partly obscure the heart sounds, 
They are characterized by being both diastolic and systolic, some- 
times they diminish with inspiration and become clearer with 
expiration, if the heart’s apex beat is weak or inperceptible, or 
is drawn in with systole. With the Rontgen screen sometimes 


fine streaks are seen on the left side of the heart shadow, oceasion- 


ally ia the form of a network. These thicken the heart shadow, 
and are put in movement with each pulsation ; or they may pass 
from the heart to the shadow of the diaphragm. These cases are 
usually due to a chronic, relapsing, tubercular pleurisy; they 
cause confusion with cardiac disease on account of the breathless- 
ness and other symptoms, and nos infrequently are aseribed to 
neurasthenia or cardiac hvpochondriasis (Brecke). 

Interlobar pleurisy with effusion occurs when the edges of the 


lobes are glued tog 


gether on account of previous inflammation: 
fluid may then collect in the division henveen 7} tot 
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to the extent of 1h pints or more. Sero-purulent and purulent 
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are not rarely found at autepsies as 
Iso be large sero-ttbrinous effusions, 
a knowledyee of the topovraphical 

Is necessary. Effusions of more 
‘rected at the side of the thoras in 
lirestly against the parietal pleura, 

| 


laver of compressed lung, and aay 


eodle 
ten, with stabbing pains, fever, 


On physical esamination there may 


: Moat firs ine dete I], then dulness appears in the form of 
4 ‘ 
% sa ool msverse band fe ne the tine of the interlobar 
Ey 7 : . 
i su isn t Vards from = VA ral column ty Is fost in the 
i ‘ dulness, This band, which may be from lo 4 in. 


, is 2s ere Sis] led between two areas of resonance 

e and below ! Ys space on the lef remains 

clear. On examining with the Rontven rav the “suspended " 

~ ,omav be very ear, erat mav be obscured or oblmerated 

by old pleural thickenings. In more than so per cent. of cases 

e exudation Makes ¢ wav inte the | PIES, Ze} | a eNpe torated Wn 

LELES.. ra sudcle gush or by lecrees, In imterlobar 

en he expectoration is very feeud; the patient himself 

\ iize of nmencement af the entry of pus into the 

ve bh e fou iste easa smell of thre ‘Npired I 

S Phe s yoMms of lobar pleural idation, namely, a ban t 

: Vso ta t LO Fesond We sh Por lhovraparie 

| shadow, and expectora outhfu so Tneonstan 

3 enetei naire 2 diagnosis is often fheult and not 
monty impessib 

é : 1 ular pleurisy is often of subordinate 

: Diagnosis. cal tance, when overshadowed by 

é e existing pulmonary tuberculosis. Bu } fe Cases in 

: ehoa dry pleur 5 first svinptom h es the patient 

e doctor, s soften of rlance for early diagnosis. 

AINS he front of the chest, stabbing pains in the side, sensa- 

= Is Of pressure or over the apex of the lung are almost 

ecular subjective signs in commencin pulmonary tuberculosis. 
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deseribed a particularly soft and delicate rub; it is usually masked fi 
by the louder respiratory sounds. 

The diagnosis of dry tubercular pleurisy is not difficult, if 
there is sufficient respiratory movement to rub together the pleural 
surfaces roughened by tibrinous exudation or by an eruption of 
tubercles. The friction sound thereby produced, from the lightes 
rub to the loudest grating or creaking sound, is not easily mis- 


taken. “The pleural rub may be heard during the whole respira- 


tory phase, usually in inspiration, occasionally in expiration; in 
this it differs trom the fine sub-crepitant rales over the apes, which 
are always loudest in the second half of inspiration, when the 


entering air reaches the bronchioles and alveoli. The pleuritic 
rub ceases when the breath is held; the more marked forms of 


4 
i friction can be felt. 

: Rubs are not influenced by cough, but may often be increased 
f by pressure on the intercostal space. They also seem to be nearer 
i the ear and more superficial than the sounds produced in the 


lungs, At the same time it is possible to mistake the sound. We 
may mention here a fine crackling rale heard along the margin of 
the lung, especially in the axillary line between the fifth and 
eighth ribs. They are sometimes pleural, the result of a fresh 
2 fibrinous exudation, sometimes expansion rales from hypostatic, 
atelectatic or emphysematous changes in the lung. The latter, 
owever, are only heard in the second half of inspiration or at the 
height of inspiration (Turban). Also cog-wheel and) systolic 
Har breathing may be extremely like pleural sounds. A 


tain distinction sometimes cannot be drawn between pleural 
scunds and catarrhal rales; sorcetimes the pleuritic sounds dis- 
appear af the patient Hes on. his face. Also on radioscopic 
examination alterations of movement may be seen in dry pleurisy, 
so that Williams's symptom, diminution of the diaphragmatic 
excursion on the affected side from mechanical hampering of 
pleural adhesions or from implications of the phrenic nerve in the 


Gh neianieed ctosiot 


apical pleura, may he observed. Pleural adhesions that throw no 
shadow cannot he diagnose, but bands of adhesions are easy to 
recognize, if, for example, they tix the diaphragm or draw it into a 
1 prominence on deep inspiration. 3 

As the pleural surfaces become united the rub becomes 
weaker, and when adhesions are formed it can no longer Ix : 


heard. Percussion also is usually negative. Marked pleura! 


thickening may cause dullness, like effusions: in Opposition to the 


latter, however, they draw the chest walls In, and draw the neigh- 
Cait Sane 


bourtne organs to the affeere 


the pleural thickenings as broad plates, or isolated bands, the 
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density of the shadow being proportional to the amount of light 


thev absorb. Tf the thickenings die near the screen, as when the 


light is transmiied from front to back, thick shadows will be 
seen it they are further trom the sereen, a. when the light passes 
trom the back to front, the shadows will become less from the 
dispersion of the Ty 


From changes in the underiving lune dry pleurisy can easily 


we distinguished by the displacement of the margin of the pleural 
surtaces, Phic tine ita Ns alony the margin of the tung in 
le anterior axillary line, which Burgart considers an early sien 
Papical tuberculosts, are often due to pleurisv. if the adhesions 
rease a ie same ne as the rub disappears there will be 
displacement of the lower margin of the lung. Kronig considers 
Is sig, as has been mentioned betere, of importance ino the 


ditherential diagnosis between tubercular and non-tuber. ular apical 


Mduravion. 


Phere is ditheulty in diagnosing dry pleuritie changes of the 
ipper part of the thorax, especially over the apex of the lung. 
le lerness cf ‘ LENE s «ft + oul ler il lle (31) pressure ace 

nuichive t aly siv on oso ire produced here 

CHUACUITY, $s ’ St iey NON Of the pieural sur- 

es, and are often masked by ¢ sounds Pew hanges 
Den are alse SYK ally hiable ww aust adhesions. Phere- 

t ep iatie ~ ‘ tp] i ia) pre i 1 close » thre ar 

. { be aseribed pleura, if they are ne Ntra-thoracne 
dve is lds (produced in e shoulder-joint or muscles). 
So nes by physical means alone the diagnosis is not pos- 
~ETDae I } oso ab the a cant letected, 

e sic u it d . ion, if the supraclay ular fossa 
a win, and if the patien nplains of pains « enderness 

e di io sis of itic adhesions at thre 

MX >and 1 ist prepa Doof cases is the 

same sof { ing iub oasis So tha res 
Sigeghs f t ea hy Wagnasis. 

A ditt il di lOSiS Prom imtereostal neur i omav be 
equired 5 ‘ n the pains are increased by bending 
e bods fected side, which diminishes the pain of drv 
CUTIS\ 

If after extensive examination there is a doub: as to the 

Nogv of drv pleurisy the subcutaneous tuberculin test should 

emplove In cases of drv pleurisv the general reaction: is 
ften completed by a focal reaction; the patient complains of 
to ypatin ! suspected si and the triction sounds hee ome 
earer and more extensive during reaction. The result of 
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such a focal reaction is quite free from danger. We have 
observed in our cases, which number some hundreds, that the 
disappearance of the reaction is accompaned by diminution: ot 
the previously existing pains and difficulty ot breathing, and it 
never resulted in an inflammatory effusion. 

The recognition of a tubercular pleural effusion is usually 
easy. But there are cases in which there may be considerable diffi- 
culty in the differential diagnosis, especially if the previous history 
affords no indication as to how long the condition has lasted, 
or how it originated. Also in long-standing effusions there are 
often exceptional fibrinous and tibrous changes in the pleural 
eavity which obscure the diagnosis, 

Intiltrations of the lower lobe of the lung cause difficulty in 
the differential diagnosis. To distinguish pleural effusions from 
these Groceo's paravertebral triangular area of dulness on the 
sound side is very valuable. This so-called Groceo’s triangle is 
met in cases of pleural effusion which are not encysted, reach 
the vertebral column and extend up as far as the eighth thoracte 
vertebri There is on the sound side an area of dulness of 
trianerul, ape, which comes and goes with the effusion, and ts 
never found in infiltration of the lung. 


The apex of the triangle, two sides of which are formed by the dome 


of the diaphragm and the vertebral column, lies at the level of the top 


of the fluid er deeper; the hypotenuse rons from this point in a sloping 


line downwards and outwards to the base of the lung: its outer end, which 
corresponds to the lower border of the lung, berg about ¢ te 3 in from 
the mi link Vhe triangular dufness is best defined by the lighte-t 


percussion of the patient sitting up in bed; lying on the affected side cause 
it to disappear or become indistinet 


Vhe phenomenon was first observed by Groceo in race, and made more 


widely known by Rauchfuss in roe4 Phe cause of it ms not yet clear 
Examination with the Kontgen ravs shows that it cannet be explained by 
displacement of the mediastinum; tt is more Tikely to be due to an indirect 
influence affecting the note The vertebral column acquires its norma! 
clear note from the air-containing lungs Iving on both sides; when effusion 


is present the air-containing tissue is absent on one side, and the lower 
the percussion is carried downwards the more the vertebra and their 


immedtite surroundings come under the inthuence of the thuid: at the upper 


‘ 
border of the effusion the vertebrie still have . clear note fiom the lungs 


immediately above, but below this gradually fails €Nitseh) 


Grocco’s triangle is very valuable for differential diagnosis, 
especially in these cases in which for any reason a diagnosti 
puncture is not possible, Tt must be remembered that this para- 
vertebral dulness is absent in effusions undergoing rapid absorp- 
tion, and may be present with a cavity in the lower lobe. Tlam- 


burger’s paravertebral dullness in the form of a band, that is 


obtained by strong per ussion, is of no importance, 
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For distinguishing between pleural effusion and) croupous 
pneumonia the condition of the vocal tremitus is very valuable ; 
ois inereased in pneumonia, weakened or absent in effusion. 
The test fails in very feeble patients with a weak voice, and alse in 
the not uncommon combination of pleurisy and pneumonia and 
in obstruction to the bronchus. For the diagnosis of pneumonia 
we must then rely on the sudden onset with chills, the continuous 
high fever, blood-stained sputum, the area of dulness following 
the outline of a lobe of the Jung, the note not being absolutely 
dull, sometimes tympanitic, no paravertebral dulness on the 
sound side, the complemental pleural spaces remaining free, 
crepitant rales at the onset and cvesolution, and loud) bronchial 


breathing and bronchophony im che stage of hepatization, In 
favour of effusion there are absence of rigors, frequently a slow 
onset, irregular not very high fever, enlargement of the affected 
side, absolute dulness with upper limit horizontal or sloping 
downwards and forwards from the spine, Groceco'’s triangular 
dulness on the sound side, dulness of the whole complemental 
pleural space, tvmpanitic note, bronchial breathing, and wyo- 
phony above the dull area. Circumseribed loculated effusions 
give vaiious signs according to their tocalization, 

Tumours of the mediastinum often) cause difthleulty in 
diagnosis. Growths of the lung, which are much more frequently 
carcinomatous than sarcomatous, and mediastinal tumours, 
cenerally sarcoma or lyimphossareoma, are characterized by a very 
gradual formation of an trregular, usually extensive, area of dul- 
ness; it often extends across the middle line, and is not only due 
to the presence of the tumour itself, but partly to concomitant 
atelectasis and partly to chron inflammatory changes in the lung, 
As a consequence of stenosis of the bronchus, to the intense dul- 
ness is added considerable weakness or complete absence of the 
breath sounds, with disappearance or diminution of the rales and 
other adventitious sounds. So that dulness of a whole lower lobe, 
with weak breath sounds and vocal fremitus, may be aseribed toa 
pleural effusion, when it in fact is due to a carcinomatous nodule 
implicating the wall of the bronchus of the lower lobe, and com- 


pletely blocking umen, and to an induraiive pneumonia conse- 
quent on the tumour. intrathoracic tumours are generally 


revewted by neuralgie pains in the arm and shoulder, by dilated 
veins, or edema in the skin of the chest, by svaiptoms of com- 
pression of the a@ssophagus or air passages, and by changes in the 
voice. Fever is usually absent. 

The diagnosis is still more difficult if the pieura iiself is 


involved in the new growth. There is then a pleural effusion 
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formed whieh displaces the netghbouring organs and completels 


masks the changes in the lung. Aspiration is here of value, as 
in ospite of the removal of the Muid there still remains a large 
amount of dutness, and the patient is not sufficrenthy relieved. 
Phe uid is usually blood-stained, and mm some cases of new 
growth contaims characteristically formed elements indicative ot 


tumour, Which in rare cases can be reeaognized by the naked eve. 


In the microscopical examination of the cel clenient od ral 
ti j core n t be taken not te enfuse sim pleural ence ell 
with tumour cell "Only groups of cells, the eclement-> of which va 
distinet polvmorthism, such as 4 haracteris! i hour cel 


Lastly, diagnostic difficulty may be cause. by the rare form 
of primary tumour of the pleura, the endothelial cancer of the 
pleura, also known as) pleuro-endothelioma. Apart from. the 
rare cases in Which thick trbrous infiltration with excavated ratsed 
nodules form in the pleura, pleuro-endothelioma may be recognize 
wo othe rapid, unhahting development and course of the disease, 


ie effusion of a large quantity of blood, the rapid) refilling: ot 


s pleura after aspiration, and the consequent small benefit there- 
from received by the patient... Seametimes an unusual amount of 
blogd ia an effusion drawn from a patient, who before and aft 
the aspiration complains of excessive pain, usually from pressu 


nst 


of the nodules, is agai tubercular pleurisv, and gives rise to 
a suspicion of pleuro-endothelioma, 

In every Case the diagnosis at pleural tuberculosis in all 
details is very difficult, and the Rontgen ray examination is ot 
much service. By this means it may be seen that even quite 


small effusions, which on Mspiration are otherwise clear, darken 


the phreno-costal angle, as the (uid first fills the deepest part ot 
the pleural cavity. With inereasing effusion the upper limit ot 
the uid takes a curved shape (Da seau’s line), being higher in 
the axilla than in) front and behind. With darge effusions, 


besides the marked darkening of the lunge shadow, there mav be 


seen the characteristic displacement of the front of the mediastinum 


above and the posterior part below to the sound side, the heart 
berne also changed in sition, Only on the nature of the 


exudate the ravs give no information, as the atomic weight of the 
constituents do one: vary enough to affect the densitw of th: 
shadow. 


Therefore the most careful physical and radiographic exam- 
ination does not indicate the character of the fluid. | Baccelli’s 


Pat * 1 1 * 
StIgh, that on ausctittatiom the whispering voice can be clearly 


heard through a serous effusion and not through a purulent one. 
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Is oof some valine, but not constantly so. Vise the history of the 
disease and the course of the fever only give proba! 
which frequently fail. 


‘indications 


Phe only sure information on this point is given by puncture, 
Liisa procedure without danger, but not entirely without draw- 
backs. Exploratory puneture should be reserved for those cases 
in Which the nature of the effusion is in question.  Elemophilia, 
ora suspreron of bronchiectasis, or of abscess or gangrene of the 


lunge are contra-indications, 


Phe tec] jue ott ONploritory puneture 4 ~ follow Che svringé 
hould contain § to te ec, and have ao polished piston: it should be all 
f glass and capable of being botled The needle hould be at least 2} in 
ne, Whieh ts long er ‘ooenter the: cavity at anv point of the chest 

t~ Tim youl least pho mm. seas t tllow thick pus to lie 
idrawn Phe ordi POCCTHC SVFINge TS In NO Wav suitable 

Beton ts t bottled nd tested with & per cent 

Lie wit he pomt oot puncture depends on the position of 

effn 7 t ne below nd behind the erhth or ninth 

! [space ut mney the thickness of the chest wall here 

fults is about a4 If the puncture is made more in the axillary 
ne itimust not be below the seventh space If one chooses the sixth space 

the mid- exible ne the wall is only about g in. thick Phe puncture 
be made att Upper edge of a rib to avoid injury to the intereostal 
essel 

\fter the place has been chosen the nomust be disinfeeted with two 

neture of todine, fixed with the left forefinger, also treated 

nd anwsthetived with eth hloride or injection of noveeain 

then quickiv inserted in horizontal direction for about 

then more owly advanced the resistance suddenly cease 

nd the 7 tis felt be free in the pleural cavity Phe piston is to be 
wiv w frawn till the syringe a full ot the fluid: the needle is then 
quickly withdrawn, and the puncture closed with strapping or collodion 
If the skin is slightly di cod fore the puncture the hole will be more 

ed 

ture may occur trom introducing the needle not deep enough or too 

eeply yin the latter case there may be same blood-stained expectoration or 

e trothy blood ino the svringe If the diaphragm lies high it, or the 
ver, or the spleen, mav be wounded Success mav be impossible on 

count of the needle entering an old adhesion, or being blocked with 

-¢5 of fibrin or gelatinous exudate In all such cases the needle may 
be moved forwards ot ichwWards or reintroduced at another spot, if. the 
tssumption of an effusion is well ded. 

Bad effects frore a incture are very rare. Infection of the pleural 
cavity can be alway- prevented by proper precautions, as can also entry 
tar Phe intercostal nerve and artery can always be avotded by proper 
cobra Puneture of the diaphragm, diver, or spleen, has usually no 


mad Consequences: neither has entry inte lung, it there are no suppurative 
r gangrenous processes In nervous, over-excitable, or cardiae patients, 
ois always advisable to make the process painless, preferably by an in 
rection of novocain 


The fluid obtained by puncture tells us if the effusion is 
14 
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serous or purulent, or whether it is clear, thick, haemorrhagic, of 
bad-smelling. A- specific gravity below 1,015 is in favour of a 
passive transudation. A microscopic examination gives evidence 
of the presence of formed elements or bacteria. 

The bacteriological examination of the fluid is important. 
Apart from hydro- and haemothorax we must separate from tuber- 
cular pleural effusions those due to pneumonia, rheumatic and 
traumatic conditions, and staphylococcic, streptococcic, and 
streptothrix, empyemata. [In the majority of cases a careful 
physical examination will reveal the origin of the effusion, 
while a complete inquiry into the history of the case may 
show if it is tubercular. [lowever, there are always some cases in 
which there is nothing to show the nature of the pleurisy, and in 
which other diagnostic aids are necessary. So that we are 
brought back to the further examination of the fluid withdrawn. 

Stained preparations of the centrifugalized deposit hardly 
ever give positive information in serous effusions, and in purulent 
exudations tubercle bacilli cannot regularly be discovered. By 
the use of the antiformin method on the one hand, and of Much’s 
modification of Gram's method of staining on the other, positive 
results are obtained more often. Still at present bacteriological 
examination usually fails with serous effusions. 

Animal experiment may be employed in the form of intra- 
peritoneal injection of the fluid into guinea-pigs. “The method 
is not absolutely certain, and takes at least three to four weeks 
to give a result; but at the same time it is the best method we have. 
To exclude error 20 to 30 c¢.c. of the effusion should be removed 
from the pleural cavity and to c.c. injected into the peritoneal 
cavity of two or three guinea-pigs. 

Of new methods of the examination of tubercular and other 
pleural fluids we may mention the inoscopy of Jousset. In order 
to facilitate the recognition of the bacilli in the exudate it aims at 
setting them free from the clot so that they may be centrifugalized 
to the bottom. 

too e.c. of the withdrawn fluid is allowed to stand till the fibrin’ clot 
forms spontaneously. This is washed with water, and digested with the 
following fluid: Pepsin 1, glycerine to, hvdrochtorie acid to, fluoride ot 
sodium 3, distilled water tooo parts. The mixture is plhiced in a thermostat 
for 2 to 3 hours at 38° C., or heated in a water bath for a short time 
at so” C The digested mass is then centrifugalized and the sediment 
examined. By this method Jousset found in twenty-three cases of pleural 


effusion, of which seventeen were not tubercular clinically, tubercle bacilli 
twenty-three times. [It has rarely failed us in several cases tried. 


Wolff-Eisner first described, and Widal has especially con- 
firmed, a form of cyto diagnosis, by estimating the proportion ot 
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lymphocytes in the leucocytic contents of the e“vsed fluid. If the 
lymphocytes preponderate it is in favour of tuberculosis; if the 
polynuclear leucocytes, then a non-tubercular sepuc inflamination 
is more probable. The observations of many authors show that 
59 per cent. and more lymphocytes in the fluid make the presence 
of tuberculosis probable but not certain. 


The thuid removed with aseptic precautions is centrifugalized, and the 


sediment is placed on an object-glass fixed and stained for a quarter of a 
minute with Lofler’s methylene-blue. 


Testing for tubercular empyema with Millon’s reagent has 
given us no good results. 

The subcutaneous tuberculin test is contra-indicated in pleurisy 
with effusion as long as there is any fever. Also after the fever 
has gone the tuberculin test is not always quite definite, since the 
focal reaction can hardly be detected in the presence of effusion 
or pleural thickening, and a general reaction may be caused by 
another tubercular focus in the body, e.g., in the tracheobronchial 
glands, that has nothing to do with producing the pleurisy. 
Miliary tuberculosis has an unfavourable 
prognosis. Dry tubercular pleurisy usually 
runs a favourable course. The fibrinous exudation becomes 
reabsorbed, or organized, or produces adhesions of the pleural 
surfaces. Darkenings and thickenings of the pleura are signs of 
commencing healing. Less favourable are the cases in which an 
eruption of tubercles occurs in the pleura over a pulmonary focus. 
The advance of the original disease makes improvement or cure 
unlikely. Sometimes a pleural fistula with pneumothorax is 
produced, or there may be an outbreak of miliary tuberculosis. 
More frequently dry pleurisy is the forerunner of an effusion. 
The observation of Kosters is important, that in cases of dry 
“idiopathic "* pleurisy more than 4o per cent. were attacked later 
by pulmonary tuberculosis, usually in the tirst five years after the 
pleurisy. 


Prognosis. 


In cases of tubercular pleural effusion the clear serous and 
sero-tibrinous forms are considerably more favourable than the 
purulent, and the non-hemorrhagic than the sanguineous, sup- 
posing that the original pulmonary tuberculosis to be in the same 
stage in-each case. In cases of serous and sero-fibrinous pleurisy 
of a tubercular nature healing of the latent or initial pulmonary 
tuberculosis with recovery of the strength can usually be com- 
pletely secured by suitable treatment. There can to-day be no 
more doubt that the occurrence of a pleural effusion has a favour- 
able effect on the mischief in. the lung, taking one case with 
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another, and not only so in advanced cases, but also in the 
frequent cases in which pleural effusion appears in the initial 
stages of pulmonary tuberculosis. The compression and immo- 
bilization of the lung by the effused fluid give a strong impetus 
towards an improvement of many of the symptoms. — This is 
particularly so if the lung on the non-atfected side ‘s quite sound, 
or almost so, while on the side of the effusion there is considerable 
disease. It is on this that the treatment by the formation of an 
artificial pneumothorax is based. But it is certain that it is not 
only the compression and immobilization of the lung which give 
the impetus towards healing ; for the real initial pleurisy, in contra- 
distinction to the pleural complications of advanced phthisis, even 
if there is only slight effusion, runs a favourable course with 
great regularity. Besides the mechanical effects of the effusion 
there are also the chemical influence of the pleural reaction and 
lymphocytic reaction to be taken into account. Koniger correctly 
considers that the cases of pleurisy are the most favourable in 
which the pleural symptoms predominate, and distinguishes, 
according to the state of the temperature, between the cases of 
simple pleurisy ¢ ol atypical forms, in which other tubercular pro- 
cesses, especialy in the lungs, are a prominent feature. The first 
characterized by fairly continuous fever, regularly falling by Ivsis, 
is the more favourable pleuritic form; while the atypical cases of 
unfavourable prognosis are marked by irregular, intermittent 
fever, which falls slowly with a long sub-fibrile period, and are 
accompanied by marked sweating, prostrations, and other compli- 
cations, especially the appearance of tubercular foci elsewhere. 
In severe cases of bilateral pulmonary tuberculosis the appearance 
of pleurisy is an unfavourable sign, but not always so even then. 

Other important points in the prognosis are the general state 
of the constitution, the treatment that is employed, and the kind 
of life that the patient is to lead aferwards. Allard followed up 
200 cases of pleurisy, some as long as twenty-eight: vears after 
recovery, and observed that those who had a good fresh colour 
had a better prognosis than those who were pale, even if the pallor 
was associated with good muscles or corpulency. Ina large 
proportion of cases tuberculosis appears on the same side as the 
pleurisv. It is important that patients with pleural effusion of 
tubercular origin should remain under treatment. till both the 
pleural and lung symptoms have disappeared. The patient 
recovered from a pleural effusion should be treated according to 
Penzoldt ‘Sas a lung case with latent tuberculosis.”” Tt) would 
then be more rare for t abercular symptoms in one form or anothers 
to appear years after recovery from pleurisy. There can be no 
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doubt that the prognosis of tubercular pleurisy also depends on 
the social conditions of the patient, just as it does in pulmonary 
tuberculosis. 

The prognosis of tubercular empyema is much worse than 

that of serous effusion. It depends on the nature of the lung 
condition causing the empyema, and also on timely operative 
interference. In favourable cases healing may take place within 
four to six weeks, but it may also require many months. — If 
operative measures are not employed at the right time the 
empyema may break through into the lung or exteriorly, and the 
prognosis becomes worse. Incomplete healing and formation of 
a fistula is usually followed by amyloid degeneration of the 
organs. 
The foundation of all treatment of pleurisy 
must be the general constitutional measures 
which have already been described in the chapter on Pulmonary 
Tubercle. They are also demanded for pro, aylactic reasons, 
since the treatment of the pleurisy will at the same time be con- 
ducive of healing of the primary lung mischief. Only after such 
a course of treatment can it be expected that the lungs will remain 
healthy ; so that in the course all such measures must be included 
as are required both for the pleurisy and for the conditions in the 
lungs which cause it. 

Treatment is useless for miliary tuberculosis of the pleura. 

Medical aid is often not demanded for dry tubercular ple: -isv. 
If it is it will be on account of the stabbing pain, or irritating 
cough, Both require bodily rest best taken in bed either lying 
on the back or sitting up. Tf the pains are slight, and there is 
no fever, and the other conditions are good, the open-air cure may 
he emploved, all movement being forbidden. The patient must 
he kept in as complete a state of rest as possible, so as to diminish 
alt mechanical irritation of the pleura; he requires careful atten- 
tion and nursing under favourable hygienic conditions. 

The rest will be assisted by a band of strapping 4 or 5 in. 
broad on the affected side. In order to limit the movements of 
the chest wall as much as possible it must be firmly applied during 
expiration, and must reach from the sternum to the spine. One 
may also employ several narrower straps overlapping each other, 
as recommended by Niedner. Compression by a bandage is of 
no service; it must either be fixed too firmly, or it slips away from 
the seat of pain. The strapping may cause eczema if the skin is 
sensitive ; and its removal is disagreeable if there are many hairs. 
KNuhn’s method of producing rest by fixing the arm is very useful; 
the arm of the affected side is fixed by bandaging the wrist with 
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a soft flannel bandage to the upper part of the thigh of the opposite 
side, which is slightly flexed. When the thigh is stretched out the 
arm will draw the shoulder down; the patient must lie rather on 
the affected side, so that the arm presses against the thoracic and 
abdominal walls, and considerably diminishes the movement of 
the chest wall and diaphragm on that side. Packing the affected 
side with sand-hbags may also be used to diminish the movement. 

Moist compresses may be also applied to the affected side ; 
they will both diminish the movement, loosen the expectoration, 
soothe the cough, and the nervous system, and promote 
reabsorption. “Their action may be increased by the addition of 
alcohol. Tf there is marked dyspnasa compresses must not be 
used, as removing and changing them increases the difficulty of 
breathing. Hot forentations, which are easy to renew, and often 
do good by producing hyperemia, may be then employed. In 
the same way electric baths and hot air baths act. For severe 
pains an ice-bag often gives the quickest relief. Neither hot 
fomentations nor ice-bags are useful in all cases; the reaction of 
the patient varies so much, that if no good is derived from one, 
the doctor may change to the other. 

As counter-irritants to the skin there are special applications 
which may be employed, especially painting with tincture of 
iodine, with iodoform-collodion (1 in 10), with guaiacol tincture 
of iodine (guaiacol 5 parts, tinct. iod. and glycerine 44 25 parts), 
mustard leaves and mustard plasters. For slight) ambulant 
cases we recommend rubbing with iodo-vasogen, painting the 
painful area with oi! of turpentine, and afterwards covering 
iwowith gutta-percha tissue, or, where obtainable, dry cupping. To 
promote absorption ointments may be rubbed in, especially 
hydrarg. ammon., potas. iodid. and guaiacol salievlate (10. per 
cent.). We do not value ointments highly for this purpose, and 
prefer to promote absorption of pleural exudates by the daily use 
of hot-air baths. 

Diaphoretic measures, such as drinking hot fluids, hot baths, 
and hot packs are almost entirely unsuitable for tubercular forms 
of pleurisy. Short radiant heat or hot-air baths may often be 
emploved with good results. 

For internal treatment sodium salicylate in doses up to 90 gr. 
a day is to be highly recommended for the acute pains of dry 
tubercular pleurisy.  Salicylates in smaller doses of 8 gr. a day, 
with or without iodides, may be given for long periods. Finkler 
has observed diminution and disappearance of the dulness and 
iricuon during its use. In the frequent cases in which the stomach 
does not support sodium salicylate well we order salipyrin (15 gr, 
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a day) or Dover’s powder (4 gr.) for diminishing the pains, and 
dionin or codein for the cough. We have often observed marked 
improvement after an undisturbed night's rest; and as an in- 
flamed organ must have all the rest possible we often combine a 
moist compress at night with dionin drops, or a morphia bella- 
donna suppository (} to § gr. of each). An injection of morphia 
or pantopon may be reserved for very restless cases with severe 
pain. 

Respiratory gymnastics with an apparatus or by methodical 
breathing exercises are best entirely omitted. As an acute pro- 
gressive pulmonary or pleural tuberculosis may be beginning 
under the guise of a pleural inflammation, the greatest care is 
necessary. Only when it is certain that the pleural condition has 

ne to a standstill may light chest massage, lung gymnastics, 
oO: inhalation of compressed air be emploved with the greatest 
caution. 

In cases in which dry pleurisy lasts a long time, and returns 
with more or less acute relapses, the question of introducing 
nitrogen gas may be considered, and we shall allude to it under 
the head of pleural effusions. As it both relieves the pains and 
prevents adhesions it has distinct advantages, and is not to be 
underrated. [In conclusion an after-treatment in the high moun- 
tains is to be recommended for those cases in which it is possible. 

The treatment of tubercular .ieural effusions is more compli- 
eated. On the one hand the collection of fluid indicates a greater 
danger of tuberculosis; on the other hand the treatment must 
partly depend on the amount of the pulmonary disease, on the 
general condition of the patient, or the state of the heart, Xe. 

The measures recommended for dry pleurisy are all service- 
able for cases with effusion. © Rest in bed is more absolutely 
indicated; even when pains and fever are absent it is required to 
save the work of the heart as much as possible. If there is 
dyspnoea the back must be raised, and the patient allowed to 
remain in the most comfortable position. 

A large quantity of fluid in the diet is to be forbidden. Milk, 
on account of its slightly diuretic action, is the most useful drink. 
Salt foods are also diuretic; by a continual ingestion of large 
quantities of salt the fluids of the body are diminished, and the 
absorption of the pleural effusion stimulated; but this method of 
treatment is very lengthy and little emploved. The food must be 
concentrated and easily digestible, and is best given in small and 
frequent quantities. 

The value of treatment by drugs is contested; in any case it 
is uncertain and not to be depended on. Drastic purgatives are 
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contra-indicated. Constipation may be overcome with saline 
purges, which at the same time have a diuretic effect. Diapho- 
relics are useless; antipyretics and narcotics can usually be dis- 
pensed with. Sodium salicylate, salipyrin and aspirin may be 
employed in those cases, and in the largest doses possible, and 
also preparations of digitalis, with or without diuretin, liq. sod. 
acetat., or other diuretics. 

By these means, in cases where the pleura is capable of 
reabsorption, a diminution of the effusion can usually — be 
obtained. But when the pleura is extensively affected internal 
treatment will altogether fail; as we can neither know, nor foretell, 
the condition of the pleura, these measures may be tried. 

In serous and serofibrinous effusions drawing off the fluid 
by means of a puncture must be considered. — This procedure 
holds its place in the treatment of tubercular effusions. But the 
views have altered considerably as to the indications and time 
for using this method; also as to the amount of fluid to be with- 
drawn, and the advantages and disadvantages compared with other 
methods of removing the fluid. This can be understood when 
one thinks of the many different anatomical and clinical forms of 
pleural tuberculosis. No general rules can be laid down, as one 
case differs from another. We will content ourselves with giving 
an outline of the principles which experience has taught us, with- 
out going into details. 

The indications given hy Trousseau for aspirating pleural 
effusions were: (1) Those endangering the life of the patient: (2) 
very large effusions ; (3) moderate effusions that show no tendency 
to absorption. The question is how far these indications, which 
generally hold good even to-day, are applicable to tubercular 
effusions. 

There is not the slightest doubt that tubercular effusions must 
be punctured if there is unmistakable danger to life from dyspniwva, 
cyanosis, or heart weakness. Very acute cases of pleurisy due to 
tuberculosis are scarcely ever met with. But it is common enough 
in cases of advanced pulmonary tuberculosis for even a slow and 
moderate effusion to be directly dangerous to life. Also in quite 
shght lung mischief a very large effusion, which causes dulness 
of the whole, or nearly the whole, of the anterior chest wall may 
cause vital danger from its amount, as it may ina non-tubercular 
person. Tf, for example, on tuberculosis of the left upper lobe 
and the right apex a very large right-sided effusion supervenes, 
there will he only the left layer | “uh, and that 
diminished in size from displacement of the heart. So that in 
cases of threatened danger to life, and in very large tuberculas 
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effusions, the indications for puncture remain unaltered; but only 
a definite diminution of the effusion must be aimed at, and not 
more than 1} to 34 pints in general removed. It is now agreed 
that large aspirations in cases of open, progressive, pulmonary 
tuberculosis are quite contra-indicated. 

There remains the third indication to be considered, whether 
tubercular effusions of medium size, which show no, or only a 
slight, tendency to absorption should be punctured. Further 
questions are how tong the spontaneous absorption should be 
waited for, whether the drawing off the fluid is as advantageous 
as the irritation of the pleura by a simple puncture, whether punc- 
ture should be performed during fever, or whether the fall of 
temperature should be awaited, Xe. | Experience shows that in 
cases of tubercular pleurisy, if the puncture is performed during 
the period of acute inflammation, the fluid returns very often. or 
very quickly. This is not a matter of indifference, but an obvious 
drain on the constitution of the tubercular patient. The disad- 


vantage of allowing the 


to be compressed for a long time 


does not apply to a tubercular lung, as it does to a sound one. 
On the contrary, © is certain that the rest afforded to a tubercular 
lung from the presence of an effusion in the great proportion of 
cases makes the course of the pulmonary disease more favourable. 
Thus a too early puncture may both be disadvantageous in 
itself, and a long wait mav have a good effeet on the tubercular 
gy from compression and immobilization. On these grounds 
we would defer the puncture of a moderate tubercular effusion 
1] 9} , 


» fever has disappeared, or is lessening. This usually occurs 


from the end of the second to the beginning of the fourth week 


of the illness. This time also seems to be most favourable, as 


+} ‘ 1! % 
then the ceils of 


1e effusion consist only of leucocytes, We thus 


recommend neither early puncture before the second week, nor 


late puncture after the fifth; the latter is useless or even disadvan- 


tageous. The old maxim, that it was better to aspirate too soon 
nN. too late, is of no value nowadavs for the treatment of 


tubercular effusions. 


The third indication of Trousseau must be now read, that 
moderate effusions are to be punctured if there is no sign of com- 


neing abserption after the fever has falle 


disease of the lun 


YW aspiration of a small quanti 
second week of the illness will stimulate absorption. In more 
severe cases of pulmonary tuberculesis tn which cicatricial con- 
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All the same these rules must be taken with a grain of sali. 
Apart from the fact that the nature of the effusion may alter, a 
change for the worse in the general condition, or in the state of the 
lung, due to the presence of the effusion, may demand an earlier 
puncture, in spite of the presence of fever. [t will be then not seldom 
seen that the effusion does not return, and that the fever either at 
once or slowly falls, and a sudden change is made for the better. 
This more often occurs with true initial pleurisy, rather than in 
eases in Which it accompanies advanced or rapidly progressing 
pulmonary tuberculosis. The more the case appears clinically as 
simple pleuricv, that is the more it takes the form of an idiopathic 
disease appearing suddenly in a healthy person, the sooner the 
aspiration can and must be made, and the more fluid, from 2 to 
33 pints, may be removed. 

The technique of the aspiration is on the whole the same as 
that of the diagnostic puncture; we refer to what was said on this 
subject befeie, and merely add that the doctor may use the instru- 
ment to which he is accustomed. A simple syphon with india- 
rubber tubing can be used in combination with Fraentzel’s trocar, 
or a two-way trocar of Stintzing or Fiedler. A simple aspiration 
syringe containing more than roo ee. may be employed, or an 
aspiration syringe with a two-way stop-cock. The complicated 
apparatus of Potain and Dieu) *-~ act by exhausting the air, but 
the simple instrument of Fitroringer, ins which svphonage is 
started by the mouth, is sufficient. 

The apparatus is not the important thing, but the proper use 
of it, and the observation of certain rules in drawing off the fluid. 
This must be in every case preceded by a diagnostie puncture. 
The pleural cavity must be securely shut off from: the outer air 
during the procedure. For a serous effusion a simple syphon is 
sufficient, such as is formed by hanging from a cannula india- 
rubber tubing about a vard long, which dips into a vessel con- 
taining water on the floor. Sero-fibrinous and old thickened 
effusions cannot be removed without aspiration. © Caution must 
be employed, and the aspiration must not be forcible or active. It 
should be done slowly, so that the removal of fluid, which should 
not exceed 33 pints, takes about half-an-hour. Tf violent cough, 
dyspnoea, marked evanosis, or paias in the chest make their 
appearance, the aspiration must be at once stopped. If that is 
not done sooner or later after the puncture albuminous expectora- 
tion may eceur; it is brought up with strong attacks of coughing 
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Albuminous expectoration oceurs in consequence of goecat and rapid 
alteration of pressure in the pleural e. cite from the puncture: this brings 
ibout a rapid expansion of the lung, with over-distension of the blood 
vessels, and 4 consequent transudation into the alveoli. Fk ffusions on the 


other side, adhesions, rigidity of the diaphragm, and abnormal size of the 
heart, are predisposing factors, nd may conduce to a fatal issue in weakly 
patients 

To obtain information as to the pressure conditions in the 
pleural cavity a glass tube may be fixed in the syphon apparatus. 
If this is held at the level of the site of puncture, the height of the 
fluid in it will show if there is positive or negative pressure in the 
pleural cavity. There is also no great difficulty in accurately 
measuring the intrapleural pressure by means of a manometer, 
which gives valuable information as to whether the needle has 
entered the fluid, or whether it must be pushed further in. | After 
the puncture the patient must be kept absolutely quiet; an ice- 
bag or morphia mav be ordered. 

In spite of all care there may be bad results from the punc- 
ture. Syncope, convulsions, hysterical and epileptic attacks, and 
paralytic symptoms have heen observed. © Sudden death from 
heart paralysis, anemia of the brain, thrombosis, and embolism 
has occurred. It must be said, however, that such events are 
very rare, and may oceur in cases of pleural effusion without any 
interference. The fear of this must in no way dissuade the 
doctor from undertaking a necessary aspiration. Very cachectie 
tubercular patients require special care, especially in not removing 
too much fluid at one sitting. Nervous, highly irritable patients 
may be soothed by a preliminary injection of morphia; excitable 
persons mav be controlled by hand. 

Instead ‘of puncture and aspiration French writers have pro- 
posed to blow out the pleural effusion. The procedure consists 
in filling the pleural cavity during the puncture with sterile air 
or nitrogen, so that the lung only exp:.1ds verv slowly. Tt has 
been tried by many, including ourselves, and has been on the 
whole successful. 


The method described by Tolmeren is as follow \ hollow needle 
is introduced into the tenth intercostal space and as much fluid removed 
= will flaw spontaneously \ troear is then introduced into the eighth or 
uinth space, and through this, with a twe-wav stop-cock. air is blewn in 
Owing to the pressure of the entering air laree pleural effustens can he 
entirely removed without danger. a= the line is hindered from 1 ipid expan 
1oOn After the fluid is entirely removed either the greater part of the 


can be allowed to escape, or the compression on the lung mav be 
tained, the amount of air to be retained being determined by a mano 
eter, Tn anv case the nit amit diminish the tendency ta adhesions «nd 
pleural thickening 

Arnsberger recommends an early puncture in uncomplicated cases: of 
serous or sero-fibrinous effusions: the whole effusion is to be cautiously 
Withdrawn as far as possible, and nitrogen, best from yoo te goo c.c., 
arefully blown in, This will prevent the contact of the inflamed pleura) 
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surfaces, and the formation of ad! sions, and will allow the later expansion 
of the lung to take place more rapidly on account of the lessened pleural 
changes. 

The technique in Wenckebach’s clinic is very simple, and can be 


carried out with Potain’s apparatus. After the fluid is removed the stylet 
is withdrawn from the cannula, a sterile pad of cotton wool is placed over 
the opening, and through this air allowed to. enter Nitrogen is) only 


necessary if a longer compression of the lung is required. In general, it 


may be recommended to introduce only a volume of air or nitrogen equal 
to half that of the fluid removed: since it is possible that a fresh effusion 
may take place which, combined with the gas, would produce too great 
compression of the lung. 


The advantage of the use of air or nitrogen over simple 
puncture is that the symptoms due to too rapid expansion of the 
lung (cough, pain in the chest, albuminous expectoration, injury 
to the lung, haemorrhage, collapse) are avoided. More than the 
traditional three pints of uid may be withdrawn; even the whole 
effusion may be removed. = The puncture, also, need not be 
delayed beyond the third or fourth week, so that the duration of 
the illness is shortened. The formation of adhesions is hindered. 
Lastly, there need not be the same fear of unfavourable influencing 
a primary tuberculosis of the underlying lung by drawing off the 
fluid. 

Puncture may be also necessary for hemorrhagic, or old 
serous and sero-fibrinous, effusions. Hemorrhagic effusions, 
which are not particularly common in tuberculosis, have a great 
tendency to return quickly. It is therefore best to postpone the 
punctire as long as possible, and to limit the amount withdrawn 
to 106 to 500 c.e, Tf there are respiratory or ©. diac difficulties, 
only so much fluid need be withdrawn as to © ve relief to the 
patient, 

Old serous and sero-fibrinous tubereula, effusions are very 
difficult to draw off, since the fluid: ts very thick, and generally 
only under slight, or even negative, pressure. Aspiration 
must therefore he emploved for them ; in preference to doing too 
much at one sitting, the puneture may be repeated. As adhesions 
and Joculations have often formed, puncture at differe.t places 
Will be necessary. 

Bilateral effusions may require repeated punctures; but some- 
times ey do not, as on the withdrawal of one effusion the other 
May income spontaneously absorbed. In all these cases of 
hemorrhagic, old. or bilateral effusions we should now combine 
the puncture with the introduction of eas, especially nitrogen. 
If in spite of this combined procedure the serous or sero-fibrinous 
effusion frequently returns, washing out the pleural cavity with 
sterile fluid, or making an opening into the pleura, may be con- 
sidered, 


ii SSMS Gaines iat bsnl Shadi to 


Alas sel aca FALE aaa sabes Mbdarbb idea MOadbatateta a. 


Gen aso kasineit oi 


PUBERCLELOSIS OF THE PLEURA 22! 


The frequent occurrence of rapid abserption of a serous 
eflusion after a diagnostic puncture has ied to the recommenda 
tion to draw off only a small quantity (5 to 10 ce.) at first, and 
then to wait and see if the opening up of the lymphatic spaces by 
the lowered pressure may not result in absorption. Lf this is not 
the case the second puncture can be done on the usual lines. We 
have not seen the lauded results in cases of tubercular effusions. 
Guilbert and Felide have introduced the modification of systemati- 
cally withdrawing every day, or every other day, 5 to to ce. of 
fluid, and then injecting it under the skin without completely 
taking out the needle; there should then be an extremely rapid 
absorpuion, Tt is very difficult to form an opinion on this proce- 
dure, which is called auto-sero-therapy. Some authors give it the 
first place in the treatment of serous pleurisy, both as regards 
efficaciiy and freedom trom danger; but by others it is strongly 
condemned, as they consider that it causes considerable elevations 
of temperature and other bad results. Brodowsky observed good 
results from repeated puncture, without the subsequent injection 
of the aspirated Huid. Tf the effect is produced by the repeated 
mechanical irritation of the puncture, which gives a_ reflex 
stimulus to the pleura towards reabsorption, then it is a matter of 
indifference whether ro c.e., or only t oc.c., are withdrawn each 
time, and whether the fluid is atterwards injected subcutaneously 
or not. We ourselves have observed no good effect from with- 
drawing a small quantity of fluid at one puncture, followed by a 
second, with injection of the fluid; neither have we observed in 
recent cases of serous effusion the above-mentioned bad results, 
which are difficult to explain. 

The treatment of cases of tubercular serous pleurisy after the 
effusion has been drawn off must be different from that of the non- 
tubercular cases. While in the latter all must be done to produce 
as far as possible a restitutio ad integrum, and an expansion of 
the compressed lung, even to the breaking down of adhesions, in 
tubercular cases these things must not be aimed at, and adhesions 
and thickening of the pleura must be even counted on. [f they 
occur, they must remain; quieta non movere. Therefore no 
pneumatic treatment must be employed. — tn these cases we should 
limit ourseives io the exercises and respiratory movements warmly 
recommended by Hofbauer and Escherich, which consist of mak- 
ing the patient sleep on the affected side at night, and several 
limes during the day breathe for some minutes through the nose, 
While the trunk is bent to the sound side. [In conclusion, the 
afler-treatment of pleurisy, as long as the pulmonary tu cerculosis 
is not healed, consists really in the treatment of the latter con- 
dition. 
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Kur the removal of pleural adhesions, which are causing 


contract he lung and mechanical displacement of the heart, 

Kothsechile Mendel have found good results from thiosimaniin. i 

ft can te ned in the form of tibrolysin in: sterile ampulle : 

contain 3) minims (Merck); the subcutaneous and intra- i 

muse! KeeUons are absolutely painless and produce nu cica- 4 

triciai U1 » Laree hours atter the injection respit ) CRErcises Fi 

should ) ! Phe therapeutic results at mintwuon of the 2 

thicke vii, unprovement in the subjective symptom We 

have ever Goce no result. The indications for its use 

also 1 ayited \ y ocubutgen considers quite recent cases 

as si ik id excludes pauients in bed, aod those with 4 

fever. th Olvsin treatment, z 
Phe speeibe (catment of tubercular pleurisy goes together 

With that of the ines; there is no information on this subject 

in the literature. long as dry pleurisy is accompanied by 


severe Pains, Or serous cases with high fever, tuberculin treatment 
Is ou tf place. Genera yo it should be reserved for the after- 
treatment. 

Por the treatment of tubercular purulent pleur sv, puncture 
th introduction of gas or washing out with fluid syphi 
drainage of Bulau, ana thoracotomy, especially with resection of 

rib, lave been recommended. 

The radical operation of thora tomy with resection of rib 
takes the tirst place, as it allows the removal of the purulent 
exudate to the last drop. But it has the vreat objection tha 
entails @ pneumothorax, and therefore those parts of the lung, 


Which are sull capable of respiration, become collapsed. ‘Ph s 
parucularly serious if the other lung is extensive y tubercu ar. 
It accounts for the bad results and often rapid aggravation, which 
may be observed after thoracotomy for tubercular empyema. 1] 
views as to the expediency of the operation for ubereu 
empyema are still at variance. Some are opposed to opera 

on principle, others only if the pulme nary tuber SIs is acd 
vanced. Baumler allows an Operation as soon as producing 


organisms are found in the exudate. Gerhardt, Stintzit y ane 
Laveran reeommend the operation if the tuberculosis has laste 


a long time and is not vet extensive. It may be remarked tha 


the surgeons now hardly recommend thoracocentesis ho orib j 
resecuon; it mav be reserved for special cases, « , smi 

loculated empyemas. R. Frank soices our opinion very exact 

when he says that the removal of a piece of one 1 has on 2 
effect in diminishing the size of the thorax. and is ni ‘COSSa! i 


for emptying and draining the ca An empyema « iS 
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be without obpection emptied by means of Biilau's drainage; if 
it fails, or if i seems from the tirst that it will be insufficient, as 
in- cases of chronic thickened empyema, then Chorace omy, with 
removal of part of one rib, will also be insufficient, and a thorace- 
plastic operation with extensive mb resection will be required, 
We agree that this latter operation may be indicated, but only 
when the milder measures have failed, 
Biilau’s svphon drainage avoids producing a pneumothoray. 
lis obyec Is, Hhout making a communical between the 
cural cavity and the outer air, to lower the pressure in the 
eural eayoiy by continuous aspiration, and thus to favour tl 
e~ Spansion of the lung, and at the same time to maintain «a 
continuous outflow for tlhe pus. The method consists of intro- 


ducoong a tube into the peeural cavity withou perm ‘tl entry 
of oir, and fining 1 his va SSVI apparatus, 
ordin Bulau, the on iment ied are (a 
mim (Hy a Jaques’ theter, hh fist fit- in! nel 
feet « tubing with a 1 weigd 1 the end 
be of the neth tinger rather | ted at one end, to make the 
between the cathet ind the rubber yng. fe) two p 
nnel for tilfir the svphen apparatus some ssi nine c 
\ccording to Frank, (/),; (¢), fy) are be ro rey ed b ne 
tr: me tube, strong enotreh vatid smooth enough to pass tl h 
cal The ce should be 1 vard long, and its th 
1 ‘ unded off and ) ly. mo from th nd t bn 
we il drain-hote 
I ‘ f the operation ts as Ws tl prepared 
th eo and ane-thet toweth witl deeper | inpee tions 
I al suprrareniy Phe skin han tye ! hort 
the ris plunge to the pleu Wi ce needle lrawn, 
itheter iraimage tube quick ~ed Phe 
itt wn withdraw over the catheter, which { extent 
t ne ghoin t ~ throug ( a wall It I imped, 
n | tt ‘ I wall i de 
hetwe the ca nad we fl with the sr 
moved Phe yp ~ ht Y~ int ve i tl 
l uld expand 
Phe puneture mav be ide the itt the hal nth 
‘ He poste anibbars ne el the iid in 
evel hth, in tl inberiart © fitth te enth 
| “unt po ( ne n Phe trocar is to be 
‘ tl i ‘ae : l t itlon of resist 
, ving n ite oked for. Th: 
ly f he draim-tube ‘ very important. 
f the ap ire sil} ‘ i through the skins these 
ind tied ind di rf ecurity these are tixed 
ter bs wrapping round t {of strapping, which 
be frrther fastened to in n the chest wall 
is the drainage iv ret n rbed I >to four week- 
he vessel ¢ taming the thatc Bulan | vented pect 
rm, may be fastened outside the : n that there 1s 
flerer ft onot more than half v; b: levels of the point 
ne cand the fluid in the ves-e! 
flow of 4 hould not yo or \tter the puncture 
HW 30a 6.4 to be af first re ttacks of coughing come 
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clamps may be opened and about 200 ¢.c. allowed to How, tili the empyema 
Is nearly empty. Then, for the first time, the tube may remain open. 

The most important parts of the after-treatment are maintaining a 
secure fixation of the drain, and attending to the overtlow vessel. A 
change in the drain-tube during the whole treatment is not to be made, 
and ts not necessary, During the first fourteen days the drain must under 
no conditions be allowed to come out, or to be pulled out during sleep; 
after that there is, as a rule, no dithculty in) re-introducing it, as the 
passage is lined with granulations. When, after six to eight weeks, the 
daily amount of pus has fallen below 50 ¢.c. the vessel may be removed 
and the drainage-tube cut short, and later replaced by a smaller one, the 
discharge being received into a small dressing. ‘The fistula is usually com- 
pletely closed after some months. If after six to eight weeks there is still 
much discharge, it is not likely that healing can be secured by simple 
puncture. It the tube becomes blocked it can usually be cleared by 
coughing, or by lowering the receiving vessel. Attempts at washing out 
usually do more harm than good, 


The drawbacks of the method are the possibility of — the 
catheter slipping out, and the tedious watching and after- 
treatment required; sometimes the tube becomes blocked, the 
fistula enlarges, the temperature rises, &c. Therefore the treat- 
ment requires to be carried out in a hospital. Syphon drainage 
only answers in recent cases, in which there are no adhesions, 
and when the lung is still capable of re-expansion. Therefore 
its use for tubercular empyemas is decidedly limited. On the 
other hand, it presents great advantages, particularly the sim- 
plicity of the operation, without narcosis or an open wound, the 
avoidance of pneumothorax, and the encouragement to re- 
expansion of the lung. Weighing these considerations, syphon 
drainage has the advantage over the radical operation, which can 
be done if the former fails, or is not indicated. 

Lately Erhard Schmidt has specially recommended the com- 
bination of syphon drainage and aspiration for the treatment 
of tubercular empyema. By this means blocking of the drainage 
tube is obviated, and since an increased negative pressure is 
maintained continuously in’ the empyema cavity, there is an 
increased favourable action on the collapsed lung, and a 
hyperemic state of the pleura and lung is produced. 

For this method a flask, partly filled with sublimate solution, fitted 
With a three-way stop-cock, is necessary. One way communicates with thi 
drainage-tube, another with an air-pump, and to the third a manomete: 


is attached. The pleural cavity is subjected to the negative pressure daily 
in the intervals the vessel ts disconnected, and the patient can move about 


Puncture, followed by washing out the pleural cavity, does 
not remove all the pus, or prevent it from reforming, even when 
as Wide a trocar as possible is used for the aspiration and lavage. 
The method is so far palliative, as it greatly diminishes the 


and the pains felt by the patient. Also by washing out with 
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a solution of salicylic acid (1 in 1,000) the pus is made thinner, 
and a certain amount of antiseptic effect. produced. 


For this an aspiration syringe, Containing 200 to 300 c.c., must be 
fitted to a trocar with a stop-cock. The pus must be gradually withdrawn, 
Without great alterations of pressure. The stop-cock is then shut, the 
syringe removed, emptied of pus, and refilled with the tluid at the body 
temperature, This is then carefully injected into. the pleural cavity and 
Withdrawn again; the processes being repeated as required. 


By this proceeding one can succeed in making the pus much 
thinner, and in washing out the pleural cavity by degrees. Bad 
results are possible. but not probable if care is taken not to 
introduce moe fluid than the volume of pus withdrawn; so that 
no great alteration of pressure should be caused. But both the 
aspiration of the pus and the introduction of the salicylic acid 
solution must be done slowly, and with the greatest: caution. 

Finkler has made it possible to combine the method of punc- 
ture and washing out with a measurement of the pressure; by 
Which means it may be seen if the pus can be allowed to flow out 
rather quick: and thereby exert some force of expansion on the 
lung. 

Puncture with simultaneous introduction of air, as has been 
recommended for sero-fibrinous effusions, has been used, accord- 
ing to Forlanini and Wenckebach, also for tubercular empyemas 
with good result. In this case a larger trocar must be used, and 
ito must be directed as deeply as possible into the pleural cavity, 
so that all the pus that can be is removed. The action of the 
air in bowing out the thick pus can be aided by first introducing 
salt solution under a measured pressure. Wencekebach has seen 
after repeated tilling with air detinite healing of chronic tubercular 
empyemas. The absorption of the air introduced produces a 
negative pressure in the pleural cay ity, which favours the re-expan- 
sion of the lung. When this seems a paruicularly important point, 
the re-tilling may be done with a gas more quickly absorbed, 
e.g., oxygen. Air, however, is always and everywhere at our 
disposal, and makes the formation of an artificial pneumothorax 
in cases of tubercular empyemas a simple matter, and produces no 
deformity on healing, as do extensive surgical measures. 

Therefore the treatment of tubercular purulent effusions must 
not be so much a matter of rule as it has been. There are verious 
suitable measures, which must. be practically considered, if the 
tuberculosis has not advanced too far in the lungs, and if the pus 
is detected in time. As methods of choice we recommend for 
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under measured pressure; sometimes a combination of both 
methods. 


2. TUBERCULAR PNEUMOTHORAX. 


By far the most frequent anatomical cause 
of pneumothorax is pulmonary tuberculosis. 
According to Rose 86 per cent., and to 


Anatomical 
Changes. 


Gerhardt go per cent., of all pneumothorax cases are of tubercular 
origin, Tt is brought about usually by an ulcerating cavity in 
the lung, sometimes by slighter tubercular changes, reaching the 
pulmonary pleura, and incidentally breaking through. Through 
the hstula thus formed between the lung and the pleura air enters 
the pleural cavity, while the lung on account of its elasticity con- 
tracts. If adhesions exist between the lung and the ches: wall 
the pneumothorax is partial; on the other hand in cases of total or 
free pnermothorax the whole side is full of air, and the lung 
becomes completely atelectatic. 

If the perforation becomes closed by lymph and by the col- 
lapse of the lung tissues, a closed) pneumothorax is) produced, 
which diminishes as the air is reabsorbed. If the opening has 
stiff walls, even when the lung is collapsed, the opening between 
the bronchus and the pleura remains patent. The pressure is then 
equalized, and the pneumothorax is open. 

If the pleural fistula is only closed on expiration, with each 
inspiration air will enter the cavity, without being able to escape 
on expiration, and we have the valvular or pressure form of pneu- 
mothorax, Which s that most commonly produced by, and mos: 
characteristic of, tubercular disease. The sironger the ispira- 
tions are the more air will pass through the valve, till the pressure 
in the pleural cavity becomes positive. Even then strong cough- 
ing movements force more air into ithe pneumothorax, whieh 
produces complete collapse of the lung on the affected side. The 
combination of the considerably inereased positive pressure on thie 


diseased side, with elastic retraction of the sound side, produces 


marked displacement of neighbouring organs, and. diffieulty ot 
expiration, 


The air passing through the tubercular lune carries mould 
and pathogenic organisms into the pleura. The contents of th 
cavity, containing tubercle and other bacilli, also enter the pleura 
The never-failing result is the formation of a serous, or more ofte 
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into the purulent variety. 
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In advanced phthisis, which has produced 


Symptoms and 
extensive pleural adhesions, pneumothorax 


rse. : ; 
Course may occur unrecognized, and remain long 


without causing any special symptoms, so that it is. first. dise 
covered at the autopsy. 

But the clinical symptoms of pneumothorax are usually of an 
alarming nature. After the feeling of an internal laceration, 
severe pains, oppression, breathlessness, and cyanosis appear. 
The pulse is small and much accelerated ; and collapse with cold 
sweats may occur. 

The further clinical condition depends on the form of the 
pleural fistula, The objective and subjective symptoms depend 
on the amount and pressure of the air in the pleural cavity, whieh 
are greatest in the valvular form of pneumothorax. The ditticulty 
of breathing may take the form of orthopnaa. The patient lies 
on the useless side, so as to make the greatest use possible of the 
sound one. The affected half of the thorax is markedly distended, 
and the intercostal spaces are tilled up. The displacement of the 
mediastinum and heart to the sound side, and the diaphragm 
downwards, is very considerable. The pressure on the heart and 
large vessels causes marked cyanosis; and on the first day there 
may even be general dropsy. 

The percussion note is abnormally loud and deep, and in 
open pneumothorax tympanitic. Pleximeter percussion gives a 
metalic clang. Phe breath sounds are suppressed, or of a weak 
bronchial or amphoric character, Often metallic unkling sounds, 
and the noise of falling drops, are to be heard. Vocal fremitus 
Is weak or absent, according to the amount of air and degree of 
compression, “The temperature is quite irregular. 

Sero- and: pyo-pneumothorax cannot be distinguished from 
each other by the symptoms. Both cause moderate or high fever 
with marked remissions; both inerease the intrapleural pressure, 
and therefore the pains. Over the lower parts there is dulness, 
the limits of which are easily altered on change of postion, On 
shaking the patient a succussion sound, and on sitting him up a 
deeper percussion note than when Iving (Biermer’s change of 
note) mav be detected. 

A tubercular pneumothorax may pursue a chronic or a very 
rapid course. A valvular pneumothorax may cause death in a few 
hours, This occurs especially ins voung individuals, since in 
them, owing to the elasticity of the chest wall, the bad effects of 
the increased pressure ana displacement of the organs are more 


Papidiv and severely felt (pneumothorax acutissimus). En opposi- 


lion to this there is the spontaneou cuberes pneumothorax, 
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whieh forms quite gradually, and may last for years without 
producing effusion or fever. 

The diagnosis of tubercular pneumothorax 
is usually made without difficulty from the 
characterise subjective pains and the objective signs; frequently 


Diagnosis. 


the condition can be recognized in a moment. Also its cause, on 
account of the advanced tuberculiar lung changes, is usually fairly 
obvious. Only the circumscribed partial pneumothorax can 
possibly be confused with a large cavity. Also a small pneumo- 
thorax may be difficult to recognize if it occurs in an atypical 
situation, or if it contains merely the scanty remains of what was 
once a large quantity of air. 

In all cases the Rontgen rays may be of diagnostic value in 
several ways. We may mention that owing to the displacement 
of the lung the rib shadows appear unusually clear; the shadow 


of the compressed retracted lung can be seen at the hilus; bands 


may be seen passing between the lung and the costal pleara, or the 
dome of the diaphragm; and the characteristic displacements of 
the neighbouring organs will be obvious, due more to the elastic 
pull of the other lung than to direct pressure of the escaped air. 
In sero- or pyo-pneumothorax there can be clearly seen the sharp 
horizontal upper limit beiween the air and the fluid, which moves 
with each pulsation of the heart, or change of position of the 
patient. Also at the upper limit of the effusion can be seen a 
distinct respiratory rise and fall, the shadow rising with inspira- 
tion and falling with expiration; this is the phenomenon of the 
paradoxical diaphragmatic movement. When the differentia 
diagnosis of pneumothorax from large cavities is in) question 
umination must be tried both from behind, from) before, and 
in an oblique direction, 

The further important diagnostic point whether the effusio: 
is serous or purulent must be setled by an exploratory puncture 
This may give rise to subcutaneous emphysema, from letting th 
air through the costal pleura, or to infection of the needle tra 
In cases of pvo-pneumothorax. The temperature gives but ve 
uncertain indication as to the nature of the fluid. 

: ; According to the observations of 1 

Prognosis. Spengler, Rose, Unverricht, and others t1 
prognosis of pneumothorax cannot now be considered as qui 
hopeless. Spontaneous healing has even been observed. All t! 
same the mortality is somewhere about 80 per cent. According 
the figures of West quite a large proportion die in the first twenty 
four liours, and 60 per cent. in ihe first month afier the oceurren 


of the pneumothorax. 
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In the first place the extent of the pulmonary disease must be 
considered in forming the prognosis of an individual case. 
Advanced, bilateral disease makes the outlook very black, while 
unilateral disease, even if extensive, may be favourably rather 
than unfavourably influenced by the occurrence of a pneumothorax 
on that side. 

Also the prognosis depends on the form of the pneumothorax. 
If the condition of the lung is approximately the same, the follow- 
ing differences may be drawn, A closed pneumothorax runs 
usually a better course than on open one, and an open one better 
than the valvular variety, which claims the most victims during 
the first few days. The very rare pneumothorax without effusion 
gives the best chance of recovery ; next a partial one with an 
effusion, © The uncommon sero-pneumothorax seems to recover 
with more difficulty than the purulent form, which is more imme- 
diately dangerous io life, but the after recovery from which is no 
more unlikely, 

The form of treatment to be emploved is also important for 
prognosis. A therapeutic nihilism of an expectant character is 
usually synonymous with a more or less rapid fatal ending. 

: In the treatment of tubercular pneumothorax 
Treatment. the general constitutional measures, above 
il the careful and skilful nursing of the patient, are so important 
“factor that hospital treatment seems indicated. But the removal 
must be delaved Gib it can be done without doing harm. Heart 
weakness and collapse usually occur at the commencement ; they 
must be met by suitable stimulants (camphor, eiher, digitalis, 
caflein, champagne, cognac, coflee). The further treatment 
depends on the form of the pneumothoras. 

In cases of valvular pneumothorax, which is clinteally the 

Most important form, i is of prime tarportance to diminish the 


difficulty of breathing, and to avoid attacks of coughing. These 


“ 
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ends are best obtained by a morphia injection (4 gr.), which may 
be repeated if necessary. Bands of strapping are a support. 

lf these measures do not brine about sufticient improvement, 
according to the advice of Unverricht, there must be no delay in 
making a wide thoracic fistula. This fistula must remain con- 
tantly open, so as to produce an open pneumothorax, and to 
prevent a rise of pressure in the pleural cavity. This is the 
ssenual principle of the measure proposed by Unverricht. The 
opening must be so arranged that it is not blocked in any part 
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The technique of this very simple method ts described by Unverricht 
as follows: An incision is made between the ribs and the largest possible 
drainage-tube introduced. At the outer end of the tube is fixed a wire cap, 
which is covered with a dressing and bandage, so as to receive any sec retion 
there may be, but not to hinder the tree communication with the outer air. 
A thin layer of gauze will not prevent this, while it will act as a filter tor 
bacteria, and obviate the infection of the pleural contents. 

Unverricht has obtained by this method complete healing of 
tubercular pneumothorax. There is, of course, the possibility of 
bacteria entering the open pleural wound and producing septic 
infection, but this may be neglected, as even then the course of 
healing is not hindered. 

Puncture, aspiration, and syphon drainage have no place in 
the treatment of valvular pneumothorax, as they produce only a 
temporary lowering of the pressure, prevent the spontaneous 
closure of the pulmonary fistula, and may even cause it to reopen 
when it has closed. 

In cases of closed pneumothorax without effusion, or only 
quite a small one, no operative interference is required. — The 
reabsorption of the air may be awaited with antiphlogistic 
measures and morphia injections. 

Cases of sero-pneumothorax may at first be treated on 
expeciant lines, when fever and threatening symptoms are absent, 
and the effusion is only large enough to compress the lung in an 
advantageous wav. Hf improvement and reabsorption of the 
effusion and air do not oceur, then puncture with washing out the 
pleural cavity, oF replacement of the fluid by nitrogen, may he 
considered. The technique of these methods has already been 
described. 

For the treatment of pyo-pneumothorax there is a choice 
between introduction of air or nitrogen, puncture W ith washing out 
the cavity, thoracotomy, or thoracoplastic operation. — The con- 
dition of the patient must govern the choice of the method. If 
the general condition is bad, the pulmonary disease advanced, and 
the heart does not admit of operative interference, then the milder 
means must be employed, especiatly one of the two first. men- 
tioned. On the other hand, if the general condition is good, and 
if septic changes have taken place, then thoracotomy with mb 
resection is the rational treatment. Tt sometimes gives surprising 
results, especially if the other side is but littke diseased, or prac- 
tically sound. But not uncommonly a fistula and purulent dis- 
charge remain after the operation; but this possibility should not 
prevent the operation being undertaken. If it is not done, 


secondary abscesses, spontaneous discharge of pus, inte 


fistula, and other incurable complications will occur, which should 
be prevented at all costs. Thoracoplasty must be reserved for a 
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last resort for old and total pyo-pneumothorax, in which there is 
a large purulent cavity. Also a fistula remainir. after thoraco- 
tomy may require a radical plastic operation. 

It has been recently recommended that a direct attack should 
be made on the lesion causing the tubercular pyo-pneumothorax, 
and that the pulmonary fistula) should be closed by suture, 
Sauerbuch’s differential pressure apparatus being used. Particu- 
larly encouraging results have not yet been obtained. 

The after-treatment of tubercular pneumothorax must be on 
the same lines as that for tubercular pleural effusions. 
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CHAPTER IV. 


Tuberculosis of the Upper Air 
Passages. 


THE nose and the Naso-pharynx perform the functions of 
warming the entering air, of saturating it with moisture, and of 
freeing it from dust, so as to avoid as far as possible injurious 
elects to the lower air passages from cold, dry or contaminated 
air. Tt is obvious that a permanent defeet of physiological nasal 
breathing must have a prejudicial influence on healthy lungs, 
Which becomes more marked. if they are diseased. Ironig’s 
apical induration (p. 81) may be mentioned here, and also the 
extreme view which ascribes the formation of the phthisical chest 
to hypertrophy of the pharyngeal tonsil. Although the latter 
theory will not stand a scientific test, it must be admitted that 
chronic. obstruction to nasal breathing during vouth may 
unfavourably influence the development of the thorax, and there- 
fore of the thoracic organs. Careful attention to the state of the 
nose and naso-pharvnsy is thus required, not onl: with those 
already suffering from tuberculosis, but for prophylactic reasons, 
especially with those of an hereditary tendency and serofulous 
and otherwise predisposed persons. 

Nasal polypi must be removed, hynertrophies of the turbinates 
diminished by amputation or the cautery, and slighter cases 
treated by the bloodless method of fracture and dislocation 


(IXillian). If there is hindrance to the entry of air from ir vira- 
tory sucking in of the nostrils, Feldbausch’s or some. er 


dilators should be worn. Large spines and crests of the sep om 
should) be rs noved submucously ; marked deviations of the 
septum should be submitted to the window-flap resection under 
local anwsthesia; in slighter cases according to Killian breaking 
the nasal septum, and also one or both turbinates is sufficient. 
These operations, however, should be only done in’ cases of 
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tuberculosis, especially if the disease is open, When they are 
absolutely necessary ; if possible they should be postponed. We 
disagree with those enthusiasts who attack with hammer and chisel 
every deviation and spine of the septum in tubercular patients. 

In advanced hypertrophy of the pharyngeal tonsil, and also 
in- cases of adenoid vegetations, we recommend removal of the 
obstructions, as they are a fertile source of recurrent catarrhs, and 
thus have a prejudicial effect on pulmonary tuberculosis; also 
they may become primarily or secondarily infected. The existence 
of tuberculosis of the Jung is only a contra-indication if it is far 
advanced or complicated, 

The pathoiogical changes that have been mentioned, by pro- 
ducing chronic obstruction te nasal breathing lead to drving of 
the mucous membrane, and thereby to chronic catarrh of the 
throat and darvnax. This is the more unfortunate for the tubers 
gular patient, as he has already a tendeney to chronic inflammation 
of the upper air passages. A repetition of such catarrhs may set 
Up a persistent irritating couch, and the eatarrh mav descend 
into the lower tubes, and Dv lowering the resistance of the healthy 
epithelium give an impetus to the spread of the tubercular disease. 
From this point of view the non-tubercular affections of the upper 
air passages in phthisical patienis demand careful attention; we 
will discuss the most common varieties in a few words. 

In the first place acute catiarrh of the nose, throat, and larynx 
in-cases of active pulmonary tuberculosis musi always be regarded 
as a serious complication. An attempt must be made to prevent 
the spread to the lower air passages by means of general treat- 
ment, such as rest in bed, with a uniform temperature of the 
room, promotion of perspiration by tepid packs, antipyretics, 
diaphoretic and diuretic drinks, and mineral waters, and possibly 
neandescent light baths. For the local treatment of cold in the 
head we recommend with Spiess the early and repeated applica- 
tons of anwsthesin or orthoform. Also cocaine in the form of a 

pray, a tampon, or the insufflation recommended by Turban of 

eaine 4, morphia .4, and beracic acid to 10 parts, has given us 
very good results. Patients are less willing to submit to Bier’s 
congestion, produced by an india-rubber band round the neck, 
‘hich is a good treatment for all cases of inflammation of the 
ipper air passages. In acute catarrh of the throat we have had 
he best results from painting with 10 per cent. silver nitrate once 

day for several successive days, a gargle of salt solution being 
ised directly afterwards io neutralize the excess. Ephraim recom- 
fends painting with anupyrin, quinine bichlor., and aq. 
dest.; after two to three applications of this the throat is 
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sufficiently anesthetic to permit: painless galvano-cauterization. 
Less prompt are the effects of astringents like acetic acid, potas- 
sium chlorate, tannin, alum, iodine, Xe. In acute laryngitis 
good results are obtained by inhalation of volatile ols (best 10 
per cent. menthol otf), of 1-2 per cent. tannin solution, and of 
weak salt solution, combined with aleoholic compresses. Blumen- 
feld recommends insulflations of calomel as the best local abortive 
treatment. Pnoeases with a tendency to colds and chills the pre- 
vention must be carefully considered. 

Hivpertrophic catarrh of the nose and throat requires local 
treatment. Im acute cases the above-mentioned astringent 
powders and solutions, perhaps combined with sedatives, may he 
used. Painting with Mandl’s solution (iodine 1, pot. iodide 5, 
eiveerine 25 parts) is to be specially recommended. Washing 
out the nose and naso-pharvax has been deprecated on account 
of the danger of injury to the epithelium; in open tuberculosis a 
tubercular infection of the middle ear is also to be feared. 
Chronic partial, or ditfuse, swellings of the mucous membrane 
may be treated by the galvano-cautery, or by removal. We may 
mention that for these small operations Ephraim) recommends 
submucous injections ef 2 percent. solution of antipyrin as being 
superior to cocaine, novacarn, and alypin ip quickness and dura- 
tion of action, i its capacity for being kept and sterilized, in being 
completely non-poisonous, and in its price. We prefer the 
galvano-cautery to cauterization with chromic acid. En severe 
cases more or less prolonged relief may be given to the obstructed 
breathing by massage of the hypertrophied turbinate, or better 
by parting with 5-10 per cent. cocaine solution, The hyper- 
trophied follicles in granular pharvngitis are a frequent cause of 
cough irritation, “Phey seem to be not uncommonly of a tuber- 
cular nature (Sokolowski). Painting with .5 per cent. silver 
nitrate solution or 20 per cent. menthol oil may relieve the 
symptoms. A more radical treatment is to seek for the painful 
and irritable spots in the fauces with a probe, and then to destroy 
them with tri-chlor-acetic acid, or to burn them with a pointed 
galvano-cautery so superticially that there is no injurious sear 
formation. 


Vtrophic Co 


arrh of the upper air passages or xerosis has a 
sul closer connection with tuberculosis, since on account of the 
degenerative changes of the mucous membrane and the damage 
to the epithelium the powers of natural resistance are lost, and 
tubercle baci and other infectious organisms can more easily 
penetrate inte the deeper ait Piassages, Tihus OZUNA IS Ot 


importance by hi for the prevention and treatment of tuberculosis. 
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The very effective treatment of oziena by means of Gottstein’s 
tampons, which are soaked in various drugs (balsam of Peru, 
ichthvol, hydrogen peroxide), is to be litthe recommended in tuber- 
culosis, on account of the prolonged obstruction to nasal breathing 
involved, “The application of electrolysis requires special instru- 
ments, as does vibration massage of the mucous membrane, whilst 
ordinary massage is difficult and tedious. We have found nasal 
douches of 2 per cent. guatasan oil solution to be a very easy and 
iecessful mode of treatment. Also the powdered snuff (iodo! 
vstials, tannic acd, and borax equal parts) used five or six times 
a day, recommenced by Turban, has given us good results. In 
cases of marked atrophy of the turbinate it ts advisable to insert 
small tampons as protection against dust and cold; tor this 
purpose Sprenger’s porous india-rubber pellets, provided with an 
india-rubber thread, seem to us to be practical and casy to use. 
Drv pharvn: tis requires care and the exclusion of external 
injurious ageaeies. “The most appropriate treatment is painting 
with Mandls iedo-glycerine solution once or twice a week. 
Gargles of olive oil or weak salt solution with a little glycerine 
are useful; bedridden patients especially derive benetit from: these 
mild measures. 
Catarrh of the larvax will be more fully considered with 
the diagnosis of larvngeal tuberculosis. For its treatment the 


astringent and sedative measures there given are applicable. 


1, TUBERCULOSIS OF THE NOSE. 


; ‘aberculosis of the nose most often takes 
Anatomical ; : - Piles Reem 
the form of a solitary ulcer, whi his usually 

Changes. situated on the anterior cartilaginous part of 
the septum. ‘The uleer is generally small, round, and superticial, 
has a characteristically indented edge, and a dirty rough base, 
Near to the edves, which are studded with small red granulations, 
tvpical nodules may be seen. 

The tubercular tumour is more rare, and ts nearly always also 
localized on the cartilaginous septum. Tt forms a broad tumour, 
seldom) projecting much, of very various appearance; it may be 
smooth, rough, or nodular, of a pale to dark red colour; the 
ies between 


consistence may be soft or hard. The size usually va 
a small pea and a hazel-nut.. Only very rarely have larger 
tumours been described. The tuberculoma soon) destroys the 
cartilage, and grows in a similar way in the mucous membrane 
of the opposite side. The mucosa over it may remain unaltered, 
or mere frequently becomes ulcerated. Later the tumour necroses, 
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and in favourable cases may entirely disappear, leaving only a 
perloration, 

Dithuse infiltration and a granula ing form of nasal tubercu- 
losis have also been distinguished. he diffuse intiltration may 


tlso have a granulating surface; it may lead to eatensive licken- 


ny and destruction of the septum. Accord ng to Gerace it is 
probably a form of primary tubereu perichondritis. 
Miliary tuberculosis and) prim therculosis of the bony 


frame-work of the nose are very rare 
Lupus of the nose is difficult to distinguish from tuberculosis 


clintcally. Tt also has a predilection for the septum, and accord. 


ing: to Gerber especially for the anterior angle of the nas: 
aperture, when it is frequently hidden by what is ipparently 
eczema of the vestibule. The first Mdules craw out from the 
nostril, and affect the exterior part of the nose. In later agres 


lupus takes the form of cireursscribed or Ciffuse infiltration, an 
has a tendency to cause perichondritis and perforauion. Also the 
urbinates, especially the lower, may be affected by diffuse lupoid 
infiltration; it is characteristic of lupus that on the raised surface 
besides irregular uleess cicatricial changes are to be found, a 
combination very rare in tuberculosis. 


The clinical svmpioms of nasal tuber tilosis, 


Symptoms especially at the commencement, are sieht 
and Course. and not characteristic. Phey consist of 
moderate secretion and obstruction due to swelling or crusts, and 
cepend upon the amount of the cisease. 

The swelling extends as far as the lower turbinate, and often 
blocks the naso-lachrvinal duct, through winch the carunele of the 
eve mav become se ondarily atfected. 1. ny-standing ulceration 
of the septum: leads to perforation; whieh is pardcularly common 
with tuberculosis, In distinetion from the idiopathic form of 
perforation, whieh may also be met with in phthisical cases, the 
edges are usually markedly swollen. 

Ulcers of che septum may spread to the upper lip, preducing 
aosimple inflammation, a tubercular infection, or scrofulous 
eczema. 

Tuberculosis of the nose is a comparatively rare disease, the 
conditions for the lodement of tubercle bacilli being unfavour- 
able owing to the structure of the epithelium, the respiratory air 
movements, the secretion of nasal mucus, and 
expulsive acts. 


certain reflex 
Primary tuberculosis of the nasal mucosa has 
certainly been observed, especially in the form of tuberculoma. 
rs infection is se ohdary, rarely from the conjunctiva, 


Most frequently from sputum fram a diseased lung, and probably 


ipa 
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sometimes from dire weination from an jafected finger pobed 
into the nose Spread of disease he surroundin nes and 
CAVINeS IS Very ‘ ‘This form of tufeercular dis » Which ts 
uncommon, usta y begins in the bones ciemselves, Npyema of 
one of the sinuses being second Lupus of the nasal mucosa 
very often fornis the starting poins « lupus of the face, bu 
econdary infection of the ni from outside ts also frequently 
St"¢* | 
! Thi res n of most t the 7 ondary 
Diagnosis. attectioy t vives no difficulty, espe 
wiv when the primary disease is obvious. | ere isan ulcer in 
the ne the overlsing crust ust ! fi enjpovedt, The 
haracteristic appearance of the vleer already been described. 
If part of the base is remor tul e bacdh, frequently in large 
Numbers, can be gene v found. f ey are confusion 
mav be catsed with g ulcerations: ¢] , however, are 
usually sticated on ‘ ! ot ethmoid, and 
the edges are sh rp, lia TiS They react 
promptly to iodides. The tube: Na ( div mnfounded 
with a malignant tumour, for it s m exisis long by itself alone 
ind has ¢ great tendeneyv to nect tj pathy erforatior 
which according to Siebenmann is the result of anterior rhinitis 
sicca, has in contrast with the tubercular perforation a smooth 
edge, while the syphitit rloration is apt to spread on to the 
bony part of the seprum. fn all doubtful cases a mieros opi 
Namination of a ptece of excised issue, a local tuberculin 
action, or the result of i treatment should clear up the 


dtagnusis. 
if the area of disease js sufficiently clearly defined, its 
radical removal is not difficult. In other cases relapses are the 
We. But even then the prognesis is not entirely unfavourable ; 
ny case this must depend el fly on the ure of the primary 
oe 


For large ers, infiltrations, granulations, 


Treatment. and tumours the best trea ment is energetic 
aping under cocaine, with subsequent cauter: zation with con- 
entrated lactic acid. As a rule it is necessary to repeat the 
eration several times, as it is impossible to remove all the 
sease at onee. Chromic acid and tri-chlor-acetic acid are muc} 
wd as cauterizing agents. Hiasberg recommends the applica- 
“ons of tampons soaked in varicas concentrations of lactic acid. 


the hot or cald snare, and the hbase en 


cautery, which also suffices for small ulcers and circumscribed 
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infiltrations. The after treatment can be earried out with lactic 
acid or a disinfecting or astringent powder. En healthy patients 
with perforation caused by a tuberculoma Korner recommends 
excision of the whole of the diseased part of the septum: by 


Which means he has always obtained an easy and lasting cure 


Petit 


F 


In two to three weeks, 

Vuberculin is Warmly recommended by many writers, such 
as Onodi and Rosenberg. 

Lately Prannensull has published cases of cure of nasal lupus 
by internal use of iodide of potassium: with inhalations of ozone. 
In the Finsen’s Light: Pnstitute Strandberg has confirmed these 


restuts, and has simplined the treatment by substituting taaipons 
bd 1 


; 


of b to 2 per cent. peroxide of livdrogen for the ozone. | Worner 


fase 


isof opinion that the effective part of this treatment is the adminis- 
tration of iodide, which he uses for non-operable cases of diffuse 
tuberculosis and hupus of the nose and gullet. 

Lastly, Nagelschmidt has obtained surprising! quick 


results in eight cases of nasal tuberculosis by means of the 


dhathermic treatment, which will be described later in the section 


WW Learpus. 


2. TUBERCULOSIS OF THE NASO-PHARYNX. 


Wo ureentant Tubercular uleers, and more rarely tumours, 
cl ¢ * 


Changes. 


have been met with in the naso-pharvay. 


\ccording to Moritz Selamidt the tumours 


ustly grow from the back of the velum palatinum, where also 
tubercular ulcers may be situated, likewise on the pharvnge 


tonsil and nerehbourhood of the Eustachian tubes. The appear- 


Outen cea eaitled 


Mee of both these varieties resembles that described in the previous 


are i 
Gdeeper vicers With a dirty grey base and swollen edges. The 


section, With) superficial erosions and ulcerations there 


tmeurs are accompanied bx a marked hyperplasia of the adenoid 


ssl, CUS] much swelling, whieh has but slight tendency to 
‘1 ’ > po ees } e P . ‘ ‘ ' } } 
necrosis; dater the tube Har tissue preponderates, in which, 
however, very few tubercle bacilli can be found. 3 
Pisereitee, yee : I seen ss ere 3 
MTCUIOSTS Of i MPrarvaveal SMHIST) FS More | ecptie N | 


noticeable that this, like the palatal tonsil, may be affected witt ; 
tibet tilusts witheou heme swortle ae tr “ME hout presen ap kame © a 
naked-eve evidence of tubercle. dis an extremely mild form of 
he disease, ulceration is vervo rare. The Iwmphatic tissue con- 
tains tubercles and giant cells to a variable amount. Tubercle 


vicilli are usually very seanty. 


Lapus also mave os urn the Naso-pharvas, Ustlative in 


Nodtihar, mlitrating forme; it has a verv slow course. Tt is very 
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rarely indeed primary, usually being secondary to disease in the 
anterior part of the nose, in the soft palate, or in’ the posterior 
wall of the pharynx. [ts favourite sites are, according to Scifert, 
the posterior edge of the septum, the nasal surface of the uvula, 
the posterior pharyngeal wall, the oritice of the Eustachian tube, 
and the pharyngeal vault. 


Symptoms and Tuberculosis of the naso-pharynsy is come. 
an ‘ 


paratively rarely observed ino the living 
Course. . z 


patient, al is usually teund after death in 
cases of phthisis with miliary tuberculosis. In titty: phthisical 
corpses EE. Franke: found tubercular ulcers in the naso-pharvns 
tien times; Dmeochowski Iwenty-one times in sixty-four phithisical 
bodies, of which eteht had mihiary tuberculosis. Usually the 
affection is secondary and occurs in the last stage of lung disease : 
probably it would be more often detected if posterior rhinoseopy 
could be regularly emploved on these exhausted patients. “Phere 
are no special clinical symptoms. Ulcers on the back of the palate 
may be recognized by spots of redness on the anterior surface. 
‘The Iwmphatic glands at the angle of the jaw and front of the neck 
ive fairly often affected. “Tuberculosis of the pharvngeal tonsils 
causes the same symptoms as chronic enlargement; cases of 
primary disease have been described, usually at occurs from 
infection frome sputum, 
: 5 Tubercular uleers and). aours may he 
Diagnosis. recognized Without ditheuliv with the mire 


tor; but tubercular » however, be confused with a 


neoplasm or gumima; in these cases a histological examination 


nust be made. “Tuberculosis of the pharyngeal tonsil can onty 
be revealed Jove tive Mboroscope, except perhaps in those rare 


wes in wiieh there is necrosis and 


Phe prospects conditional on 


Prognosis 
and 
Treatment. 


the prognosis in othe lune 
If the disease is circumscribed, local treat- 
ment as required for nasal tuberculosis may 
ring about cure. With advanced disease in the lunes the treat 
ment must be purely svaypromuatic. As tuberculosis of the 
pharvngeal tonsil is generally not recognized as such the treat- 


ment will be that of simple lvperplasia. The fear that after 
; ee Mee ; . 
emoval there will be frequent re ipses has not been contirmed : 


vit there is certainty a possibiliiv of an ulcer forming on the raw 


' : F , “ ' ' 
Mace left. By omeans of local applications of  tubereulin 
X } itelta ‘ ' 

SOOM Z IEF produced destruction af large tubercular Tumours on 


The nasospharvns, and healing oecurred to a large extent, and 
Prautmann obtained a complete cure by tuberculin injections 
} 


continued tor several months, 
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3. TUBERCULOSIS OF THE LARYNX. 


According to Moritz Schmidt tuberculosis 
of the larynx occurs as infiltration, ulcera- 
tion, tumour or miliary tubercle. Any of 
these four forms may be present alone, or they may be combined 
in various Ways. Lupus must be separately considered. 
Histologically intiltration is marked by considerable thicken- 
ing of the mucous membrane, affecting equally the mucosa and 
submucosa, which may become three or four times their normal 


Anatomical 
Changes. 


thickness. — The smallest nodules of infiltration appear of the 
size of a grain of millet or hemp, and are already recognizable 
with the laryngoscope, The tubercles appear in the mucosa and 
submucosa, generally in great numbers; the: are always at first 
above the glandular layer, and are embedded in a fine or coarsely 
reticulated tissue, filled with numerous small round cells. The 
epithelium remains, ull it} becomes softened and ulcerated; 
frequendy an outgrowth from the superticial lavers occurs, in the 
form of pendulous, papillomatous excrescences. As the disease 
advances the glands and vessels become involved, and— the 
tubercles commence to caseate. 

To the naked eye the infiltration has a vellow or red colour, 
and is always more or less adematous. It may remain for some 
time in this stage, or may undergo either reabsorption or ulcera- 
tion, ‘The infiltration of the epiglottis, which seldom occurs 
without ulceration, may be either localized or may affect one- 
halt or the whole of the cartilage, and causes marked swelling. 
When the whole edge of the epiglottis is infiltrated the swelling 
often has the shape of a turban or horsesshoe. As the swelling 
increases the epiglotiis becomes rigid and immovable. — [nfiltra- 
lion of the aryteno-epighottic folds may occur on ene or both 
sides; this also causes much swelling, which may be mos 
marked in the region of Santorini’s cartilage. The movement: 
of the fords and of the arytenoid cartilages are always diminished, 
anda in severe cases Jost. Entiltration of the posterior wall may 
occur in several forms, either as a thick, diffuse, velvety softening 
as several stratght folds, as smooth, uneven, or cleft: nodules 


h Way he sessile or pedune ulate d, and WAN project more o 


whric 
less far into the lumen of the larvnx. The infiltration may be 
situated in the middle cr side of the posterior wall, or may fill u 
the whole inter-arytenoid region, and attain such a size that 

pushes in between the vocal cords, and prevents the closing « 
the wlotus.  Enfiltration of the vocal cords may be at first part 


on the free edge of one or both sides, particularly in the neigh 
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Pdema of the posterior wall due Papillary outgrowth from the Fxtensi.© ulceration, Matked 
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ai § Ciceration of the posterior wall larynx. Slight swelling of an 
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bourhood of the processus vocalis, which may become red, 
hemispherical, or slightly indented, or ragged and often 
resembling a papilloma (Scheeh). Cireumscribed infiltration in 
the anterior angle of the glottis is considerably more rare, but 
according to Jurasz, in the absence of other changes, it is a very 
suspicious symptom. It is generally smooth, and situated either 
exactly at the angle of the glottis, or just above or below it; it 
lasts a long time without breaking down. With total infiltration 
the vocal ord has a evlindrical shape; it may attain the thickness 
of a pencil, so that ii is difficult to distinguish the true and false 
cord; generally, however, a fine dark line marks the junction of 
the two and the entrance into the ventricle (M. Schmidt). 
Infiltration of the false vocal cord, often accompanied by ulcera- 
tion in the ventricle, produces a round or oval swelling, generally 
uneven on the surface; itis nearly always diffuse. The swelling 
may be considerable, and may fill the whole sinus Morgagni, and 
completely cover the vocal cord. When the infiltration is 
bilateral both cords may be hidden, and only a narrow, irregular 
cleft, seen between the swollen false cords. The formation of 
tubercles in the false cords is usually very excessive; the 
prominent areas, according to Scheeh, consist of a conglomeration 
of tubercles. Infiltration of the mucous membrane of the ventricle 
assumes a special form, which may be mistaken for a prolapse 
of the mucosa. The comparatively rare subglottic infiltrations 
appear as light or deep red, elongated pads parallel to the vocal 
cords on one or both sides, more seldom in the form of a ring ; 
they may reach a considerable. size. 

Tuberculosis of the mucous membrane is not the only cause 
of infiliration at entrance of the larynx; it may be produced also 
by perichondritis. 

The tubercular uleer of the larvas arises from an infiltration 
by softening of a superticial deposit of tubercle, and necrosis of 
the epithelium. The size and depth of the ulcer is very varied ; 
the more superticial occur in the region of the squamous epithe- 
hum, the deeper in the eylindrical epithelium, especially where 
the lands are plentiful (Biefel). Sometimes there is only a sieve- 
ike appearance of the mucous membrane. Necrosis of super- 
ficial infiltrations gives rise to a more or less extensive superficial 
ulceration which is characterized by a grey, or dirty vellow, 
spotted base, and irregularly indented, often swollen and under- 
mined, edges. Deep infiltrations reaching to the glands produce 
very serrated, crater-like ulcers, which may extend to the muscles 
or the perichondrium. All forms of ulcers mav be covered with 


a very exuberant growth of granulations. Thev may becom: 
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secondarily infected with other bacteria, especially streptococc! 
and staphylococci. 

Ulcers of the epigloitis are usually situated on the lower side, 
and accompany infiltrations ; more rarely they occur on the edges, 
usually as a consequence of perichondritis. Hf the ulcers are 
deep, necrosis and loss of substance of parts of the epiglottis 
ensue, leaving notches. In the region of the arytenoid cartilage 
and arytenopiglottic folds ulcers are only found in the later 
stages, either on the top of Santorini’s cartilage, or along the 
whole length of the fold, even entering the siaus piriformis. On 
the posterior wall ulcers have a special tendency to develop, and 
are often the first sign of larvngeal tuberculosis; in advanced 
cases they may cover the whole posterior wall, and cause con- 
fusion with papilloma co» account of the cedematous granulations. 
If the ulcers are superficial the posterior wall may appear jagged, 
or eroded invo clefts or turrows; if they are due to necrosis of 
deeper infiltrations the posterior wall is irregularly fissured, and 
contains crater-like depressions with steep, granulating edges. 
if the vocal cord is affected, single or numerous ulcers appear 
on iis surface, surreunded by infiltrated tissue and granulations ; 
later they become contluent, and an elongated uleer may form 
along the free edge, or on the under side. These long ulcers 
have at first a serrated, jagged, or nodular appearance, and later 
increasing infiltration of the cord develops, in which the opposite 
healthy cord jies, as Moritz Schmidt sevs, like a knife in’ its 
sheath; the edges are often) studded with granulations, which 
may reach a fairly large size, and considerably obstruct the 
glottis. Even if the outer edge of the cord is also uleerated 
there may sull remain a raised band of non-uleerated tissue in the 
middle. ti the ulcers spread on the lower side of the cord, there 
will be swelling ino the subglottie region, and the uleers may 
extend on toemher the posterior or anterior wall below the goteius. 
\n ulcer is very likely to form on the processus vocelis, generally 
as the result of necrosis of an indttrauion, more rarely from in- 
fection of a small wound, it forms a gutter-shaped depression, 
with a vellow base, and abrupt edges. According to Jurasz these 


uleers have a regular, triangular shape, Keeping: strictly to tie 
outline of the cartilage. They easthy couse perichondritis of the 
arytenoid cartilage, since tts here vers superticial and the sub- 
mucous Ussue poorly developed, “1 be svetliags of the false cords 
also frequently form: ulcers, whieh may be either superficial, 
causing punerite or steve-lke depressions in the mucous mem- 
brane, or deep in the form of more typical tubercular ulcers. Un 
many cases the granulations are so Jusuriant that the talse cord ts 


converted into a raspberry-lke mass (Schech). 


ye HP ae 


Le beatinagei 


ie 


TUBERCULOSIS OF THE UPPER AIR PASSAGES 243 


In autopsies on advanced cases of phthisis the lowest part of 
the larynx is not uncommonly found to be ulcerated. Subglottic 
infiltrations usually break down late, and then produce a ring 
ulcer surrounding the whole glottis, or a mass of granulations 
causing obstruction. 

The tubercular tumour. is histologically quite identical with 
infiltration, only it is less adematous; no sharp line of division 
can be drawn between the two; but the intiltration is diffuse, and 
the tumour mere circumseribed. The tumour may form by itself 
or in combination with other tubercular changes; it is not o cn 
primary. QOutwardly the tumour resembles a fibroma or papil- 
loma. Its size varies between that of a lentil and a cherry ; in its 
growth it is extremely slow. tt i generally round or hemi- 
spherical, more rarely lobulated. iis surface may be either 
smooth and shiping, or uneven and nodular. ‘Uhe colour varies 
between white, grey and red. It very rarely appears on the 
epiglottis, if it does it is usually ou the under side near the 
petiolus. On the vocal cord. it usually necroses; probably the 
cases that have been described are rather outgrowths of cranula- 
tions on the base of a more or less healed ulcer. The nost fre- 
quent site is the sinus Morgagni and the false ¢ ord, where it can 
best be observed. 

The miliary form of laryngeal tuberculosis is a fairly rare 
disease. Tt occurs first on the epiglottis, the false cords, the 
posterior wall and the subglottic region. The granules are rarely 
observed, hecause they ar. either very quickly absorbed or necrose 
rapidly, forming a Jarge uleer. In general miliary ituberculosis 
he appearance of grey granulations on the larynx, for instance. 
on the cords and epigiottis, has undoubtedly been observed. 

Perichondritis ts rarely primary, but is usually secondary te 


advanced disease of the mucous membrane. Septic organisms 
rach the perichondrium from. the neighbouring ulcer and by 
seta up inflammation prepare the way for tuberculosis. On 
ccount of the purulent inflammation the perichondrium becomes 
vosened from the cartilage, which dies and is partly or entirely 
hrewn off. In rare cases the pus may break through the mucous 
nembrane internally, or externally through the skin Perichon- 
Initis presents the appearance of tubercular infiltration. tf rhe 
epiglottis is affected there is considerable swelling. As a rule, 


he edge of the cartilage first becomes bare: ax the disease ad- 
‘ances the whole epiglottis may be destroyed. | richondritis of 
The arvtenoids is most often due to ulceration in the region of 


] 


w vocal cords, as here the cartilage is only separated from the 


Hucosa Dy scanty submucous tissue. .\ tense swelling is formed, 
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Which obluerates the contour of the arytenoid, and extends from 


the inter-aryienoid fold to the posterior part of the aryleno- 
epigiotuc ligament. lt encroaches on the lumen of the larynx 


and hides the posterior part of the cord, Ossification he car- 
liiage, or Inflammation and ankylosis of the aryienoid a tlation 
usually occur early. Uleeration of the posterior wall may alse 


lead to purulent inflammation of the arvienoid cartilage, Which 
may spread to the plate of the erteoid, and) produce subg lotty 
swelling. Here also abscess formation and exfoliation of part of 
the encoid may occur (Sehech Perichondritis of the thyroid 
cartilage often spreads through the cartilage from inside to the 
outside, and causes a rounded swelling, which can easily be fell 
through the skin; it may sotten and discharge pus exteriorly. 

Kilian describes a tubercular, hawmatogenous infection of the 
larvngeal framework, which takes the form of perichondritts 
affecting the thyroid and cricoid cartilages and commencing at the 
spots where ossiticalion centres form, If tubercle bach reach 
the marrow spaces of the ossification centre with thei sluggish 
circulation, ostecaivelitis and perichondritis will be setup. 
Masses of gravulative tissue are formed, which caseate and 
necrose, and sequestra floating in pus may be the resul Phe 
mucosa remains fora long time intact, and is oaly displaced: in- 
ward!y towards the Jarvax, giving a characteristic appearance 
according ta the loealization of the disease. Tf the erieotd ors 
affected there will be subglotue swelling; if the mesial part of 
the thyroid, an internal tistuia is formed later with prominen 
edees, so that externally the disease can hardly be recognized. 
Phiese are the rare cast yt o-catled tubere ular peri hona: iS, hl 
Which sequestfa of the ossitied thyroid or cricotd cartilages Was 
be coughed up. 

Hfothe tubercular changes are deep the intra-museular con 
neelive tissue is also rmpheated, leading to waxy degeneratron « 
i 


heamusele, and then to alterations in the movements of the cor 


and paren moving and swallowing. 


Lupus of the larva appears most often in the foray of nodule 
and ulcers. In nen-uleerating lupus the mucosa is studded wit 
humerous, rather hard, pinkish spots of the size of a millet gram 
whieh ook like granulations. Phev mostly affect the entran 


of the darvas, the auch thickened epiglotiis and arvten 


eprlottic folds, and the posterior wall But generally the surfac 


breaks down, so that irregular super loul 


ers are formed, why 
wre distingurshed from tubercular uleers by beso surrounded 
tpotd nodules, and separated bw charac slie sears. Ph 


tiltrating form of laryngeal lupus has been ciore rarely deseribe 
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‘ It starts in the much thickened epiglottis and spreads over the 
= arvieno-epiglottic folds to the posterior wall, so that the whole 
. entrance to the larvax presents a red, nodular intiltration. which 
% may lead to considerable narrowing. On the posterior wall more 
. % often tumour-lke infiltrations appear. When the true and false 
4 $ cords have been long affected with lupus, subglottic infiltrations 
n and ulcers have been often described. 
; One oof the most common symptoms of 
Symptoms and laryngeal tuberculosis is alteration of the 
d Course. voice, Which may ovary between slight 
“i ihickening: of the voice to complete aphonia. But this alteration 
I does not always correspond with the amount of disease. Even 
with slight ulceration the voice may be considerably affected, and 
i Which is more important it mas hardly suffer at all in advanced 
5 disease. Por this reason a laryngoscopic examination should be 
- made mn all eases of phulusis, and in all patients with the slightest 
h suspicion of change ino the voice. Frequently the voice of the 
IN phihisiceal patient is weak, even when the larvnx is healthy, on 
a account of general asthenia and weakness of the vocal and respira- 
d tory muscles; in the later stages Waxy degeneration of the 
‘ museles, whieh has already been mentioned, is a common cause 
Us of vorce weakness. Pariesthesiie, such as feelings of serate hing, 
* ichling, stabbing, compression, dryness, or obstruction from 
28 mucus, are noueeable quite carly, causing a continual need of 
u clearmg the throat or coughing.  Paresis of the voeal cords may 
produce hoarseness, which, however, may also be due to chronic 
' pharyngitis. Swelling, nodules, ulceration, inflammation of the 
Wy cartilage, ankylosis of the joint, alterations of the muscles, or 
2 paralysis of the recurrent laryngeal nerve on one or both sides, 
may all cause various grades of alteration in the voice. With 
: disease of the epiglottis, of the arvieno-epigthottic folds, and cir- 
Ee | cumseribed affections of the false cords and even of the posteriot 
: ally hoarseness may be entirely absent. 
: Pains in the region of the larynx are also a common sym- 
as : omy they may be spontaneous or occur on speaking or swallow- 
E ney they are due to ulcers, muscular infiltrations, involvement of 
| erves, pertchondritis, Xe. Pains on swallowing, which spread 
a othe ear along the auricular braneh of the vagus, indicate with 


certainty perichoodritis of the arvienoid. Often the pains 
nay be brought on by external palpation of the larvns ; fined 
pammftul spots have symptomatic importance. 

In advanced larvageal tuberculosis with much swelling, diffi- 
uliv of swallowing occurs. Other common causes of this are 


perichondritis of the epiglotuis and arytenoids. “The patients 
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swallow frequently, especially when drinking, which causes much 
irritable cough; food and drink often come back through the nose. 
The pain on swallowing often leads to the refusal « food, but only 
in advanced cases. 

The cough is, as a rule, caused by the disease in the lungs. 
Even severe disease of the larynx does not necessarily cause 
cough; ulcers on the processus vocalis generally cause it, as do 
pendulous granulations on the posterior wall. The cough caused 
by swallowing has already been mentioned. A very teasing 
cough may be caused by the exposure of a nerve in the floor of 
a laryngeal ulcer. 

Expectoration, too, mostly comes from the lungs. Laryngeal 
secretion is generally slight, and rarely indicates the nature of the 
pathological changes. With extensive ulceration a thin, greyish 
green, sometimes sanguineous pus is excreted. Malodorous pus 
is produced by perichondral abscesses; it may contain necrotic 
tissue and portions of cartilage. The more advanced is the 
larvngeal disease, the more copious is the reflex secretion of 
mucus. Hzemorrhages from the larynx are only slight and have 
no special importance. 

The breathing is characteristically affected, if in consequence 
of much swelling, infiltration or oedema, a greater or less amount 
of stenosis is produced (laryngeal dyspnoea). 

Laryngeal tuberculosis occurs at every age of life; it spares 
neither early childhood, nor old age; but cases at such extremes 
are rare. M. Schmidt has seen it in a child of 1 vear; Lublinski, 
Schech and M. Schmidt have reported cases over 70 years of age. 
It is most often met in the vears between 20 and 4o, in which 
also pulmonary tuberculosis is commonest. Men are affected 
decidedly more often than the women. The reason for this is 
probably that the male larynx is more exposed to injurious in- 
fluences, such as tobacco, alcohol and the mechanical irritation of 
Various occupations, than the female, though this view is not held 
by all observers. Statements as to the relative frequency of pul- 
monary and larvngeal tuberculosis are much at variance; this is 
entirely due to the different material on which they are based 
(reports from public and private sanatoriums, specialists, patho- 
logical anatomists). 

That larvngeal tuberculosis can be a primary disease must be 
admitted by supporters of the theory of infection through the air. 
Undoubted cases, supported by autopsy, are observed by example 
by Von Demme, E. Friinkel, Orth. Doubtless a large number of 
the primary cases that have been reported are due to faulty 
diagnosis; especially the statements of French authors as to the 
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frequency of primary laryngeal tuberculosis as a consequence of 
co-habitation with a tubercular individual, are to be received with 
caution, Usually the infection occurs secondarily through the 
sputum. The exhaustive animal experiments of Albrecht have 
proved with certainty that laryngeal tuberculosis, especially in its 
typical form, occurs in by far the majority of cases from contact 
infection with sputum, and that the tubercle bacilli, after injury 
and loosening of the epithelium, may penetrate into the sub- 
mucous tissue. The entry of bacilli into spots that have lost their 
epithelium was also considered by Orth to be the most common 
mode of infection; other authors believed that they could also 
penetrate the intact mucous membrane. The danger of infection of 
the laryny is the greater the more abundant the bacilli are in the 
sputum, the more frequently the latter is deposited in the larynx, 
the longer it remains there, and the more the larynx is in a state 
of irritation and inflammation. Certainly Albrecht has shown 
that tubercle bacilli carried to the larynx of rabbits in the arterial 
circulation produce a growth of tubercles in the mucous mem- 
brane and muscles. Hxmatogenous infection is therefore pos- 
sible; it must, however, only occur in rare, atypical cases. Simi- 
larly tubercular disease of neighbouring structures may provide 
the requisite conditions for lymphatic infection. The fact that 
laryngeal tuberculosis is most common in far-advanced lung 
disease, when the laryngeal epiticlium is chronically inflamed, 
loosened and weakened by continual coughing, and perhaps also 
by the chemical action of the expectoration, is in favour of infec- 
tion by the sputum. It has been observed often enough that an 
abrasion of the larynx may become secondarily infected and form 
a tubercular ulcer, and that at symmetrical points on the cords 
contact ulcers form (Moritz Schmidt, Fischer), an observation 
that has been made also by ourselves. That there is a lateral 
Correspondence between the disease in 
has been maintained, but not proved ; 
improbable, 


the lunge and the larynx 
to us it appears more than 


Blumenfeld's observation that laryngeal tuberculosis as such 
seems to he inherited in certain families is worthy of notice: it 
corresponds with the inheritance of a locus minoris resiste 
the lungs described by Turban in cases of phthisis. 

The course of the affection varies according to the 
dominance of the disease in the lungs or larynx. 


ntize in 


pre- 
Generally 
laryngeal disease only develops in severe cases of phthisis, often 
it first appears in the last act of the drama; then it merely plays a 
Subsidiary part to the lung disease, and the latter has the more 
rapid progress. The patient dies of exhaustion, 


or cardiac or 
pulmonary complications. 
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Sometimes, however, the laryngeal tuberculosis is the prin- 
cipal disease, the pulmonary symptoms being in the background. 
lis progress then depends upon its nature and position, and 
whether cough or breathlessness, pain or difficulty of swallowing 
are prominent symptoms. The illness may terminate acutely from 
cedema of the glottis, or the patient may die slowly from) ex- 
haustion. It has often been said that laryngeal patients are 
strikingly tough, and it is remarkable how long they often drag 
on, in spite of severe symptoms and deficie t nourishment. 

The symptoms of lupus of the larynx are not different: from 
those produced by the same clinical forms of laryngeal tuber- 
culosis. It is noticeable that pain is almost entirely absent, even 
in advanced ulceration. Primary lupus of the larynx is rare; as 
a rule the disease is secondary to lupus of the nose, the throat 
or the face. Lupus in the larynx, as elsewhere, has a marked 
tendency to cicatrisation. Tf it occurs at the entrance of the 
larvnx it may cause marked stenosis. The infiltration leads, 
usually after a long time, to ulceration and perichondritis, the 
necrosis produced by the latter being almost  contined to the 
epiglotts. 

; : The recognition of the various forms of 
Diagnosis. laryngeal tuberculosis by means of the 
laryngoscope is easy, therefore the clinical symptoms that have 
been described have no special importance for diagnosis. With 
sufficient experience of the instrument even the deeper forms of 
the disease may be brought into view, perhaps with the assistance 
of cocaine. 

Some practical hints may not be without use here, Large 
tonsils should be pressed aside with a full-sized) mirror; with 
sensitive patients quite a small mirror may be used. To see 
beneath a very pendulous or swollen epiglottis, if loud) phona- 
tion of ah is not sufiicient, one may stand in front of the sitting 
patient, or raise the epiglottis by pressure on the thyroid caic- 
lage, or by means of a probe after the use of cocaine, The 
posterior wall can be seen by the method recommended by Wil- 
lian, in which the patient stands and bends his head forwards, or 
the Coctor may kneel in front of him. The lateral parts of the 
larynx, the cords when overhung with swelling of the false cords, 
and the sub-glottie region can be better seen if the patient's head 
is bent laterally, and the mirror placed at the side of the uvula. 

The following points may help the avoidance of mistakes. 
A very pallid condition of the larvnx has no importance if it is 
not in striking contrast with the normal colour of the other mucous 
membranes. Acute and chronic catarrh in) tubercular patients 
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may cause confusion with tubercular laryngitis on account of the 
redness and swelling. There is here always a possibility that 
tubercles may be found in the mucosa or sub-mucosa. A chronic 
catarrh that resists all treatment is always suspicious of tuber- 
culosis. A’ diagnostic tuberculin reaction may produce a focal 
reaction and clear up all doubt. The fear of using tuberculin 
for an early or differential diagnosis on account of the danger 
of a focal reaction is not justified; the objective signs of this are 
usually only redness and swelling, and the subjective symptoms 
passing pains and disturbance of sensation. A spread of the 
disease in the laryny or even a necrosis. of existing foci is cer- 
tainly never observed after a diagnostic injection; the dangers 
are merely theoretical. 

Unilateral inflammation of a vocal cord. is always very 
suspicious; syphilis is) the only disease that causes it besides 
tuberculosis. 

In phthisical patients catarrh and epithelial necrosis may 
eccur in’ the vocal cords, and be confused with tuberculosis. 
The same is true of the erosions and raw areas occurring on the 
processus vocalis in pachydermia. 

Swelling: and folds of the mucous membrane of the posterior 
wall of che larvns in chronic catarrh and pachvdermia must not 
he considered to be tubercular, even if the surface appears 
softened or covered with secretion, or in pachydermia if it is 
much swollen and indented. The differential diagnosis from 
pachydermia is) sometimes hardly to be. established by the 
appearance alone; the age and other wtiological factors, such 
as excess of alcohol or tobacco, chronie catareh, or overstrain of 
the voice may decide, but in certain. circumstances a micro- 
scopical examination will be required. Tt is useful to paint the 
suspected part with a cocaine-adrenalin solution, when the 
tubercular foci often) show up distinctly from their pale. sur- 
roundings, 

Moritz Schmidt draws special attention to the fact that some- 
times in laryngitis sicca the dry, firmly adherent, mucous 
erusts can look very like tubercular ulcers. By applying menthol 
oil or cocaine solution, and then directing the patient to cough, 
the crusts may be easily removed. 

The following criteria: are of service in distinguishing 
between tubercular and syphilitic ulcers. Tubercular ulcers have 
an irregular, swollen appearance, a dirty spotted base, and soft, 
flat or raised, undermined edge, on which there are frequently 
small red orantulations. Vertiary svphilitie ulcers, formed from 
breaking-down gummata, generally lie on a thickened base, and 
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seem to stand out, their edges are steeper, harder, and have less 
tendency to granulate ; the infiltration is usually much firmer, 
and the mucosa muck reddened. With regard to the situation 
of the ulcers it is worth noticing that syphilitic ulcers are seldom 
found on the posterior wall of the larynx, while tubercular ulcers 
prefer that spot. A_ tuberculin injection may show the true 
nature of the ulcer. 

In some cases of tubercular ulceration o: ‘he larynx tubercle 
bacilli may be found in the secretion, but not in all. It must 
be remembered that tuberculosis and syphilis may be combined, 
and that tubercular sputtm may be by chance deposited on a 
syphilitic ulcer. Superficial cleansing of the larynx by syringing 
does not guard against such a diagnostic error, On the other 
hand a syphilitic ulcer can become infected with tuberculosis, so 
that a mixed form, difficult to recognize, 1s not so rarely pro- 
duced. 

The diagnosis of syphilis may receive considerable support 
from a positive Wassermann’s reaction; or if after the adminis- 
tration of large doses of iodide (30 to 75 gr. a day) a tendency 
to healing is distinctly recognizeble within fourteen days; only 
very old cases require longer administration of iodide or the 
addition of mercury. A therapeutic injection of salvarsan may 
be used in the same way, if it is not contra-indicated by putrid 
expectoration from the lung, heart changes, or other reasons. 
In mixed cases the cure of the ulcer is not complete, and the 
obstinacy of the parts remaining unhealed indicates the nature 
of the complication. The diagnosis from the result of treatment 
is also possible in doubtful cases of gummatous tumour and 


syphilitic perichondritis. Other syphilitic signs will not be 
lacking. 

Tubercular tumours must be diagnosed from fibroma, 
papilloma, and, above all, carcinoma. These neoplasms may 


so closely resemble the primar; tubercular tumour that a positive 
diagnosis is not always possible. Only when cancer is situated 
on the vocal cord is it quite characteristic and not to be mistaken 
for tuberculosis. In later stages the difficulty increases from the 
formation of necrotic ulcers. The greater involvement of one 
half of the larynx, the preponderance of new formation over 
ulceration, as well. as the hardness and rigidity of the infiltration 
indicate cancer. In spite of these points there are cases in which 
the diagnosis can only be firmly established by the course the 
disease takes, or by microscopical examination of an excised 
portion of tissue. In rare cases the simultaneous presence in 
the larynx of tuberculosis and cancer has been noted. Laryngeal 
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lupus is distinguished in its uleerous form from tubercular ulcers 
by the characteristic lupoid nodules which are always present in 
the neighbourhood, by the spontaneous scarring at various spots, 
and by the very slight pain pro’uced even by large ulcers. 
Laryngeal lupus has much in common with syphilis, for example, 
the scar formation, Confusion can only occur in the rare cases 
of primary lupus, and then a test tuberculin injection or the resui 
of iodide treatment will help to settle the doubt. 

That laryngeal tuberculosis has no tendency 
towards spontaneous healing 1s t opinion 
of the majority of laryngologists and tuberculosis specialists. 
The contrary opinion, which was expressed at the last congress 
of German larvngologists by Dreyfuss, Kimmel, and Rumpf, is 
founded on the observation of recovery in cases of non-specific 
chronic inflammatory conditions, and so-called catarrhal laryn- 
geal ulcers in phthisical patients. © Nevertheless, recovery 
without artificial help is not so very rare, even with large infiltra- 
tion and ulceration. According to Killian this occurs chiefly in 
men whose occupation entails a life in the open air. [t also 


Prognosis. 


occurs in patients with great natural powers of resistance, in 
whom the lung disease is also. stationary, and = who spare 
themselves and their larynx. There exists an) unmistakable 
conpection between pulmonary and laryngeal tuberculosis in 
regard to prognosis, and the former being the chief and 
fundamental disease, determines the whole prognosis. — In 
accordance with this we see a relapse of the larvngeal disease 
accompanying activity. of pulmonary tuberculosis. Certainly 
there are exceptional cases in which in spite of advance of the 
disease in the lungs the laryngeal tuberculosis becomes arrested 
or even cured, and the reverse may occur. The prognosis. is 
bad uf the mischief in both lung and larynx is advanced, and it 
is the more favourable the les* severely the lungs are « : 
and the more localized the laryngeal affection. Fever, contmued 
loss of appetite, severe pains which prevent the taking of food, 
perichondritis, and pregnancy are the most important complic.- 
tions which impair the prognosis. Hereditary tuberculosis, 
according to Thost, Schech, and others, is less favourable, 
acquired disease more so. According to v. Baumgarten tubercles 
formed entirely of Ivmph-celis are the richest in tubercle bacilli 
and the most unfavourable, those formed of mixture of lymphoid 
and epithelioid tissues are poorer in bacilli and run a middle 
course, while those formed purely, or almost so, of epithelioid or 
giant cells contain the fewest bacilli, and offer the best prognosis 
(Scheeh), 
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With the advances of laryngology and surgical treatment, 
the use of the galvano-cautery, and the modern application ot 
specific treatment, the prognosis of lary ngeal tuberculosis has 
improved as much as that of lung disease; but here, as in every 
form of tuberculosis, the important point is the earliest possible 
recognition and treatment of the disease. 

The prognosis of lupus of the larynx is bad if the disease 
is extensive. The prospects of a docal cure are considerably 
better in cireumseribed forms, especially as they are generally 
situated at the entrance of the larynx, and so are easily accessible 
for local treatment. 

2 Since 1S80 a reaction has set in against the 

Bacall fatalistic conception of the incurability of 
laryngeal tuberculosis, which has put an end to therapeutic 
nihilism. Much of the merit for this belongs to Moritz Schmidt, 
Hervng, and Krause, During this time the treatment has under- 
gone many changes, and even now opinions as to the relative 
efficacy of, and the indications for, the different methods are at 
variance. [Tt is obvious that the same method cannot give the 
same results in all cases; but the various lines of treatment may 
be so combined as to obtain many satisfactory results in cases not 
too far advanced. Much depends on the selection of the method 
most suitalte to each individual case. But all measures must he 
apphed with careful consideration of the disease in the lung and 
its prognosis. One should refrain from surgical treatment if the 
patient can receive no lasting benetit. in spite of a good result 
from the operation. For this reason the patient must he first 
carefully observed and treated with all the general means at our 
disposal, until the prognosis with respect to the lung disease can 
be considered as hopetul. As a preliminary to all) surgical 
operations the disease in’ the lungs must have become at least 
stationary, the general health improved, the —body-weight 
increased, and the temperature nearly normal, Other cases call 
for conservative treatment, unless an operation Is necessary to 
save life, or to relieve dysphagia. 

The loeal treatment may be medical, surgical, er physical. 
Of medical agents menthol is probably most used. It has a 
sheht astringent, anwsthetic, and vase-constrictor effect, and exerts 
a favourable influence on specifie and non-specific congestion, 
swelling, catarrh, and superficial ulcers. Menthol of (10 te 20 
per cent.) may be dropped into the larynx, or it may be given by 
inhalation. XN simple form of the latter is to pour some of the 
menthol oil on to boiling water, the steam to be inhaled through 


a funnel. As the hot menthol steam sometimes causes Irion 
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ois better to vapourize the menthol into the room by means of 
Frankel’s inhaler. B. Frankel himself has obtained very good 
results from its use, in advanced cases, and considers that if it is 
employed for a long time the number of operations required. will 
be diminished, but our experience has not been so good. The 
simplest, cheapest, and most generally apphieable method of 
diminishing the secretion, irritation, and cough is Llartmann’s 
inhalation mask, which has given us the best. results. 


Phe wire-work of the mask, Which can be obtained im a form x mething 


Ihe a spectacle frame. ts parted with a maxture of equal parts menthol and 


ether \fter the latter has evaporated th rmer remains m the meshes 
of the wire netting in a more sclid form and lasts for one or two dave 
Phe duration of the inhalation and the amount of menthol used must vars 
with the needs of the patient: the mask ean be worn during work, and even 


turing the night By means ot the mask prolonged inhalation of 
ti 


balsam 


r the treatment of bronchitis and bronchiectasis cin also be carried out 


Hartmann recommends for cases of phthisis with much secretion a mixture 


tecreosote bool terebinth 20 parts, to alternate with the menthol 


We have used the mask asa protection after laryngeal operations and 


hintercept the spray caused by severe coughs with much fluid secretion 
Corytin is recommended by many authors as a substitute for 
menthol, Its utility has been proved, but not its superiority over 
menthol, which stl probably enjoys the greater popularity. 
Use may also be made of balsamic inhalations (balsam ot 
Peru, oil of turpentine, and eucalyptus, &e.), and of sprays of 
borax (2-4 per cent.), boracic or lactic acids, cannin (4-2 per cent.), 
alum, Xe. They act by cleansing the larynx and loosening the 


secretion. “That ireeing the mucosa from the tenacious, Irritating 
i] 


secre mogs reef to the cough is shown by the widespread 
use ms of mineral waters, such as Ems, and of weak 
bic rooda, and common salt solutions. The inhalation 
shor J aee sath superficial breathing, the tongue heing 


depre orcext. ded. The inhalers and spraving apparatus 
Most in use have already been mentioned im the section on the 
Treatment ot Pulmonary “Tuberculosis; we consider Spiess's 
apparatus to be the best and simplest. 

Of disinfectants and astringents in the form of powder there 
are dodol, aristol, thioform, pyectania, nosophen, &Xc., either 
alone or mixed with boracic acid. Willian considers iodoform the 
Most useful powder, and the least injurious to the appetite. AI 
‘hese measures have only a superticial action and serve to cleanse 
teers, lessen secretion, stimulate cranulations, and prevent 
mixed infection. — Superticial ulcers may thus be cured, but 
deeper ones seldom. The powders are gently blown into the 
larvnsx by n 


mshi an ryt 


M. Schmidt and Hartmann with changeable glass mouthpieces, 
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Po alleviate pain, and especially difficulty of swallowing 
caused by extensive jitiltration and perichondrits, anwsthelics 
are required. Cocaine (5-20 per cent.) Is always useful in solu- 
tion or in powder mixed with boracic acid. Newer substitutes 
avoid the toxic symptoms sometimes caused by cocaine, bu! their 
eflect iy not so intense; we prefer alypin, with or without 
suprarenin. A weaker, but more durable, anwsthesia is obtained 
by blowing on anwsthesin, orthotorm, propasin, and cyclotorm ; 
the latter has been well recommended, especially when combined 
with corstin. ‘The prolonged use of an ice-bag is at times very 
eflective. Even in severe cases of dysphagia much relief may be 
given by C. Spengler’s liquor anwstheticus, a 5 per cent. alcoholic 
solution of anaesthesin, in combination with iodine or aromatic 
substances. ‘The patient may himself paint the throat with i, 
or it may be used as a spray. Recently R. Hloffmann has recom- 
mended the injection of 1 to 2 ¢.c. of 85 per cent. alcohol warmed 
to 45° C. into the neck at the point where the taner branch ot 
the superior laryngeal nerve passes ihrough the hyo-thyroid 
membrane between the hvoid and thyroid cartilage ; after this the 
pain is often relieved for ten to twenty days, sometimes for as 
many as forty. We have had good results from th aleohol 
injections; though we have seldom succeeded in obtaining so long 
an interval of painlessness, still we have observed considerable 
relief to the pain and dysphagia, even in quite hopeless cases. 
Blumenteld obtains complete abolition of sensation by resection 
of the superior laryngeal nerve under local anesthesia. “The 
bilateral division of the nerve had already been proposed and 
carried out with success by .\vellis. 

Nevertheless there will always be cases in) which opiates 
cannot be dispensed with; though the views on this matter are 
at variance. While Moritz Schmidt made extremely sparing use 
of morphine, as subcutaneous injection near the larynx and as 
insufflation, his pupil and colleague for many years, Spiess, uses 
it much more extensively in cases of inflammation and after 
operations. Ele not only proves that under its influence opera- 
live wounds heal better, but that the local anesthetic effect 
has a good influence on inflammation, and he thus extends the 
use of narcotics not only for laryngeal tuberculosis, but also for 
many other cases of inflammation of the upper air passages. 
Spiess has often seen surprising improvement in inoperable cases 
from sub-mucous injections of 2 per cent. sterile novocain  solu- 
tion, given by means of a laryngeal syringe once or twice a dav; 
and the same injection gives much relief in severe dysphagia. 
We are trying the effect of novocain injections; so far they have 
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been of service to us in several cases as local anesthetics for the 
purpose of operation, as well as tor the relief of pains. NKafemann, 
Who supports Spies.'s views without exception, has lately recom- 
mended, on the grounds of his own extensive experience, the 
pantopon of Sahli as an almost ideal local anawsthetic for inflam 
matory and nervous affections of the Upper air passages. 

Phe best caustic for tuber ular ulcers is laetic acid, which 
was introduced by Hl. Nrause, and has almost entirely superseded 
silver nitrate, triechlor-acetic acid, and chromic acid. tt has an 


elecuve destructive action on tubercular tissue, and leaves 
unattected mucous membrane practically intact. Therefore it is 
unreasonable to treat closed infiltrations with laetic acid, a .roce- 
dure which has brought it undeserved discredit. For many 
laryngyologists expressly warn against its use; Jurasz, for example, 
ias seen much change for the worse after it. Tf it is desired to 
mack a closed infiltration an incision must first be made, as 
recommended by M. Schmidt. Lactic acid must be rubbed into 
in ulcer with moderate pressure by means of a small cotton-woo!l 
mop, the larynx having been first made insensitive. By the 
ibbing the soft necrotic tissue is mec hanically removed, and the 
superficial part of the remaining disease sloughs off. By several 
repelluions of the caustic, the whole of the diseased tissue is 
sradually destroyed. For small ulcers very concentrated or pure 
wetie acid is used, for larger surfaces a 50 per cent. solution, or 
le strength may be i creased from 25 to 80 per cent. The 
‘pplication must only be repeated when the grey sloughs have 


~eparated, and the local reaction has subsided, which usually 


ecurs after ’ 


we to ten days according to the intensity of the 
Mulerizauion, af ts incorrect to paint the whole interior of the 
rvnx with weak lactic acid solution, as is still sometimes done. 
\s a substitute for lactic acid, which sometimes causes excessive 


taion, Blumenfeld recommends the glycerine-ester of lactic 


ui. 
The monolactate (dional | Ntain- 34.8 per cent. lactic acid, ts milder 
- and sufficient for my Cases Phe difactate (dional []} con 
- per cen t “ nore nearly approaches this in at 
effect, it ses I es> after-pain The most con 
rep tri-lactate, which contains 87.7 per cent. lactic 
| ex se We prefes dional [I]. with which we have had gourd 


Finaliv we may mention the internal administration of large 
ses of todide of sodium, to be fol »wed by inhalations of ozone 
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ad 


has obtained remarkable results in) severe cases ol laryngeal 


ulceration, 
Surgical treatment, hich has ho verte been 
removing as fat 


much mere 


effective than those already mentioned, aus al 


as possible all the diseased) parts. Cireumseribed deep ulcers, 


intiltrations, and tubercular tumours are the most suitable cases 
for nu. According | 
single or double curette, of 
Phe operation must take place under thoroug 


If the parts are very irritable a preliminary injection of pantopon 


o the position and nature of the disease the 
the cutting forceps, may be employed. 
h local anaesthesia. 


To the 20 per cent, cocaine solution 


or morphia may be given. 
mas be added, which 


that is used one or two drops of suprarenin 


constricts the vessels and diainiste Icemorrhage, localizes: the 


action of the cocaine, and thus prevents toxic symptoms, and 


brings out the tubercular tissue by removing purely inflammatory 


redness, Suprarenin also has the advantage of being able ina 


great cart to replace cocamme yi i ts added in the proportion ot 
to tana 5 per cent. solution of cocame ts sufficient to produce 
of the larvns (Bukeotzer).  Nneesthesta) pro- 


complete anesthesia 
20 per cent. solution ot alvpin, or inject- 


duced by painting on & 


mg mtlo the submucous Ussue a 2 per cen. 
s 
so lable to he accompanied hy 


novocain solution, ts 


less intense and lasting, but not 
toxic symptoms. “Phe addition of suprarenin to fluid for myection 
must be made with caution, especially if the heart is atfected. 
According to) Ephraim amesthesia of the larvnas may also be 


obtained by painting with 50 per cent. antipyrn solution, ts 


action, however, is very slow, and varies much 
of antipyrin is that with its aid the concen- 
considerably 


in different cases. 


The great advantage 
tration of the more tonte anesthetics may be 


reduced ; thus 30 per cent. anuipyrin a FO per cent. alypin solution 
: Pp} i 


acts as quickly as 20 per cent. 
it is advisable to cauterize the raw surface 


cocaine, according to Ephraim. 


After the operation 
with lactic acid, which acts on any deeper tubercular tissue and 
preve! later haemorrhage. 

In cases of extensive infiltration mn positrons where radica 


operations cannot he perf sed, such as the epigtottis, the 


aryieno-epiglotuc fol@s or cue posterior wall, either the mos 


affected part is excised, of scarification, iMeisions, Er cuts 


scissors are made at the point where the swelling is greatest; 
of the wound being afterwards treated with lacts acid. 


surface 
This will be applied several times between the operations, white 


may require to be repeated more than once. Such operations 


have had good effect ins removing severe pain on swallowing, 
if the dysphagia is catised 4 


which resisted other treatment. 
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severe infiltration of the epiglottis, then the free part of that 
cartilage must be amputated; for whieh purpose Uo red-hot snare 
is better than cutting instruments, as with its use troublesome 
hemorrhage is avoided, The removal of the epiglotts has ne 
eHect upon the deglugtion movements; this is contirmed by the 
results of 240 such amputations, which Lockard-Denver has 
collected, 

If these endo-laryngeal operations offer no prospect of -uccess, 
tracheotomy is recommended by many writers for the po pose of 
influencing the disease favourably by giving absolute ; io the 
larynx. This Operalion is very highly valued by M. schmidt, 
Who found that local treatment of the larynx was seldom neces- 


sary afterwards, It is only indicated in the more severe and 
rapid cases of laryngeal tuberculosis with slighter disease in the 
lungs. When the expectora on is abundant its expulsion 


through the cannula is very unpicasant, both for the patient and 
those near him. Besides being a curative operation, tracheotomy 
Isalso required as a palliative in all cases of stenosis. 

The experience of larvngo-tissure (/hrveotomy) and sub-hyoid 
pharyngotomy has been less favourable. Both these operations 
can only be considered if the diseased foci are accessible in’ no 
other way, and then only if the lung disease offers a hope of 
recovery. 

Total extirpation of the larynx for tuberculosis has heen 
successfully performed by Gluck; it is not generally recom- 
mended, however, as it is too dangerous for phthisical patient 
Surgical treatment also includes electrolysis ond galva 
cautery, Whilst the first has been generally abandoned + 
accouat of its slowness and difficulty, the latter enjovs iacrensing 
recognition. “Phe galvano-cautery is employed tors) ers, and 
also, according to Grunwald, for the puneture of ir ccidions. 
‘he operation must be done after the larva. as been theroughty 
inesthetized in the way already described, the point of the 
autery being raised to a white heat. For puncture the action 
must be continued till the point can be moved in the hole made, 
that is, for about 5 to to seconds. The signs of reaction 
disappear in about two to three weeks, according to the extent 
ind position of the disease, and the severity of the cauterization. 
The operation will perhaps have to. be repeated several times. 
The range of usefulness of this method is almost without limits; 
here are practically no contra-indications to its employment; its 
ction can be limited exactly to the diseased area; it is easy LO 
arcy out, and is well supported. Grunwald, Jurasz, nd Mann 
ensider the princpal advantages to be its deep action, the 
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amount of reactive inflammation and hyperemia of the tissue, 
and in the resulting scar formation, which prevents the spread 
of the disease. Lately this method has been almost exclusively 
employed in the laryngological clinics of Freiburg and Bale. 
Killian also describes galvano-puncture as the one effective 
method for extensive and severe infiltrations; but he does not 
think it advisable to make more than two or three punctures at 
a sitting, as otherwise violent reaction, occasionally necessitating 
tracheotomy, may occur. On the other hand, Siebenmann 
allempts to destroy all the diseased parts at one sitting, and this 
procedure has given him excellent results without complications, 
Halle, Frese, Ed. Mever, and Noltenius are of the same opinion. 
Many warnings have been given against the use of the galvano- 
cautery for sub-glottic disease, as violent edema may easily occur, 
We ourselves can warmly support the use of the galvano-cautery, 
which we have employed extensively; it can be combined with 
endo-laryngeal operations, such as curettage, and does not 
exclude other treatments, especially tuberculin, 

The physical methods include Bier’s hyperemia, sun-rays, 
Rontgen rays, radium and the diathermic treatment of Nagel- 
schmidt. 

The congestion treatment has been employed by Grabower 
by means of a rubber band, which is applied round the neck 
below the laryns for several hours a day; a large convex pad 
may be placed under it on both sides to increase the pressure 
on the veins in the neck. The treatment has given good results 
to various writers, and it is also recommended by Jurasz. The 
subjective symptoms, such as cough and dysphagia, are specially 
influenced, as we ourselves have noticed. 

Improvement has also been reported as a result of the direct 
exposure to sun-rays, which we can confirm from the experience 
of several cases. Besides the hyperemic effect of the sun's rays 
there are various psychical factors introduced, such as faith in 
the healing powers of the sun and the benetit to the patient of 
being able himself to co-operate in the treatment, which should 
by no means be underestimated. Intelligent patients soon learn 
themselves to direct the rays of the sun into the larynx by means 
of an easily constructed mirror stand, 

Unfortunately in Germany there is not sufficient: sunshine, 
especially ino winter, for systematic treatment, for which reason 
the reports from places in the high mountains have been the most 
favourable, 

As there are no authoritative reports of bad results from either 


the hyperemic or sunlight treatment, both methods may be 
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recommended for all cases in which more effectual means cannot 
for some reason or other be used, and also as an after-treatment 
for operations to prevent relapses. An advantage of both 
methods ts that they can be carried out for a long time by the 
patients themselves without medical supervision, when the y have 
ence had detailed instruction and experience. Moreover, if. the 
patients apply the sun-rays themselves, they may, if they are 
observant, be able to detect carly suspicious appearances in the 
mirror picture, and call in medical aid at the right time. 

The Rontgen rays are applied to the diseased part of the 
larynx by means of a specially constructed autoscope tube. There 
are many records of marked improvement, even cure, especially 
of lupus ; possibly because lupus is principally situated at the 
entrance of the larynx and is so more accessible to the rays. A 
definite verdict upon this method cannot yet be given. There are 
sull technical difficulties in’ its application, as the healthy tissue 
must be protected from the rays; the treatment makes great 
demands on the patience and will power of the sufferer. But the 
possibility of cure has been proved with certainty both on paiho- 
logical and anatomical grounds for tubercular disease of the 
larynx in rabbits by Briinings and Albrecht at the Fre iburg laryn- 


gvological clinic. For this reason attempts are constantly being 
made to apply the Roéntgen rays from outside. The larynx is 


treated from both sides with the rays up to 1 to 2 rvthema doses, 
and to obtain a sufficiently deep effect use is made either of a filter 
of aluminium, silver or leather, or the skin is” first rendered 
anemic by an adrenalin-novocain injection. The results up to 
how encourage the continuation of these attempts. 

The radium treatment is still quite tentative and inadequate, 
but there is a better prospect now that special instruments have 
heen made to introduce the radium to the diseased area. 

Nagelschmidt has obtained rapid healing of laryngeal tuber- 
culosis by means of the diathermic treatment, whieh will be 
deseribed more tully under lupus; the reports hitherto received 
arouse the greatest hopes of this method for all tubercular diseases 
of the upper air passages. 

With the local measures directed against the disease in the 
MIPVON, general treatment of the patient must play a principal 
part, as the lungs are practically always affected at the same 
time, Whether this must be carried out in an institution or not, 
must be decided for each case separately. Certainly there are 
patients of such strong character as not to require constant 


medical SHpeEPV Eston | but the assertion 


of experienced sanatorium 


doctors must be believed, that even the — strictest institutional 
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discipline is not always sufficient to restrain careless optimisin. 
We cannot recommend treatment in the patient's own hoine. 
Though throat specialists are unanimous in stating that the 
favourable moment for local treatment of the larynx must not 
be allowed to slip by, yet we are glad to be able to say it cannot 
be asserted that there are many institutions in which this is now 
permitted. As soon as_ possible after an effectual operation 
general treatment must be carried out in a sanatorium or a health 
resort. The choice of place is chiefly a question of financial 
means; a place free from dust and wind, and with not too dry 
a climate, is preferable. 

The treatment at watering-places must not) be forgotten. 
Mineral waters act both on the digestion and assimilation, and 
also on the catarrhal complications in the air passages. Though 
we consider that for lung cases other hygienic factors are much 
more important, sull from our own experience we do not wish to 
undervalue the loosening of secretion and relief of the larynx 
which may be obtained from the use of mineral waters. The 
chemical combination of the water does not seem to us of great 
importance; the principal point is that expert local treatment. of 
tho tubercular larynx must be obtainable at the health resort. 

We consider that the sparing use of the larynx is part of the 
eeneral treatment in a narrower sense. Every injury and un- 
necessary exertion of the diseased organ must be avoided by 
means of strict discipline of the cough, by suitable diet, by 
loosening the secretion with inhalations, and aqueous or alcoholic 
compresses to the neck, by the sparing: use of codein, dionin or 
heroin, by the prompt treatment of accidental catarrhs of the 
throat and nose, &e.; whilst in all severe cases absolute silence 
should be maintained for some months wherever possible. Whis- 
pering is only to be allowed when absolutely necessary. “The 
maximum rest to the laryns is of enormous importance, both in 
estimating the length of treatment and for prognosis. Clearly 
aoean be more easily obtained in’ a well-disciplined) institution 
than elsewhere. For incurable cases it is an unnecessary hard- 
ship. Tt need hardly be said) that absolute silence for two to 
three weeks must follow every extensive endo-laryngeal operation. 

In suitable cases we consider specific treatment to be a mos: 
valuable part ot the general management of cases of lar ngeal 
tuberculosis. There have been good reports of the result of serum 
treatment. Very much larger and more satisfactory has been th: 
experience of the various tuberculins, of which Koch's deserve 
the preference, The method of use is the same as for disease 
in the lungs, and the latter usually regulates the treatment, a> 
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it is the primary disease. The choice of case must be made with 
the most careful consideration of the state of the lungs and the 
general condition, The possibility of discctly observing the in- 
fluence of tuberculin on the larynx as a means of control should 
be utilized after each injection, Early redness and swelling 
entirely disappear. Smaller infiltrations are easily reabsorbed, 
larger ones require a longer time, according to their position. 
There is a possibility of a reactive necrosis wherever the deeper 
tissue, which may be covered with more or less healthy mucous 
membrane, is already destined to break down. In such a case it 
is only a question of precipitating the natural fate of most infil- 
trations. As a matter of fact a marked formation of ulcers under 
tuberculin has not been seen by competent observers. “Tubercular 
ulcers offer the condition most favourable to cure with tuberculin, 
especially those that are more superticial. Blumenfeld saw old 
torpid ulcers which had previously resisted all treatment, even 
lactic acid, heal under tuberculin. For larger ulcers, which are 
usually also accompanied by infiltrations, it is better to accept 
the help of surgical treatment. Diffuse infiltrations, which resist 
most treatments, even surgical, can often be considerably reduced 
by means of tuberculin. — In cases of severe necrosing infiltrations, 
and of deep ulcerations and perichondritis, complicated with 
mixed infection, such as are usually only met with in severe cases 
of pulmonary tuberculosis, tuberculin is powerless and is better 
omitted. According to Edmund Mever, on the other hand, it 
isa matter of indifference whether the disease takes the form of 
nfiltration, ulceration or perichondritis, or whether all three forms 
ire combined. Tt has been the almost universal experience that 
the treatment of laryngeal tuberculosis has been vreatly improved 
bv the aid of tuberculin. It must be clearly understood, how- 
ever, that the tuberculin. treatment of laryngeal tuberculosis 
isually takes a long time, since there is generally also severe 
disease in the lungs, which draws, by virtue of its larger area, 
most or all of the tuberculin to itself, especially at the commence- 
ment of treatment, and only after the lungs are gradually satu- 
rated is the tuberculin free to act on the larvnx. The fact may 
he emphasized that the use of tuberculin is by no means opposed 
o other therapeutical measures, and that we, as a result of large 
experience, most warmly recommend a combination of general, 
focal and tuberculin treatment. 

Lupus of the larynx generally requires the same treatment as 
uberculosis. As, for the most part, it is situated at the entrance 
f the larvnx, in severe cases amputation of the eniglottis and 
rseision of the infiltrated parts of the aryteno-epiglottic folds may 
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be considered. The best results have been obtained by Moritz 
Schmidt with the curette and lactic acid, and tuberculin has been 
to him a considerable aid. 
; With regard to prevention of laryngeal 
Prophylaxis. tuberculosis in cases of open pulmonary 
disease advice has already been given in the sections on the treat- 
ment of the disease in the lungs and larynx. In general the 
cough and expectoration must be disciplined and treated if neces- 
sary, and the hygiene of the voice and larynx must be attended 
to, and a suitable diet given in cases of acute and. chronic 
laryngeal inflammation: in phthisieal cases. The prophylactic 
value of tuberculin must not be underestimated. [Tt acts on the 
mechanical irritation and inflammation of the laryns by relieving 
the cough, it lessens the expectoration and loosens the sputum, 
it decreases the opportunities of sputum being deposited in. the 
cavity of the larynx, and above all it raises the biological powers 
of resistance of the laryngeal tissues to the tubercle bacilli. 


4. TUBERCULOSIS OF THE TRACHEA OF THE 
LARGER BRONCHI. 


A In the trachea and larger bronchi tubercu- 
Anatomical 


Changes. 


losis appears almost without exception in 
the ulcerating form. The number and size 
of the ulcers vary. In the trachea they may cover the whole 
tube, and produce necrosis of the cartilage, but as a rule they are 
superficial, and occur chiefly on the posterior H. According 
to Cornet, tubercular tumours and lupus have also been found 
on the trachea. Caseating bronchial glands may break through 
from the exterior into the trachea or bronchi. 


A primary inhalation tuberculosis of | the 
Symptoms and : 


trachea or bronchi is extremely rare. Nearly 
Course. ; ; 


always the ulcers arise from sputum) infec- 
tion towards the end of life. Since they occur in’ phthisical 
patients in the last stages no special clinical symptoms can be 
recognized. Usually they are first revealed at the autopsy. 

In rare cases the ulcers may be diagnosed 


Diagnosis : 
8 : : with the larvageal mirror, but their recog- 
Prognosis, and Bie tee apa yt a ee 
nition is of no MNpPorLanee as the patient is 
Treatment. 


usually ia extremis, “The prognosis is 
absolutely bad. No special treatment is required, at the most i 
could be only symptomatic, 
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CHAPTER V. 


Tuberculosis of the Digestive 
Organs. 


Berore considering the tubercular affections © he several 
organs we may take a short glance at certain no -tubercular 
changes which frequentiv occur in tubercular patients and have 
a distinct importance from the point of view of diagnosis, pro- 
gnosis, therapeutics and prophylaxis. 

The most frequent affections of the mouth in’ tubercular 
patients are stomatitis and dental caries. Stomatitis occurs in 
cachectic conditions, more frequently in children than in adults. 
Caries usually commences at the neck of the incisor teeth, and is 
much more often met with in tubercular than healthy people; in 
childhood it is even a pathognomonic symptom, since children 
with circular caries can be recognized as having the lymphatic 
diathesis. Phe importance of stomatitis and dental caries is that 
both interfere markedly with the nutricion of the patient. Carious 
teeth also offer a place of lodgment and entry of tubercle bacilli, 
and doubtless play # part in the production of tubercular glands 
in the neck. A most rigorous caie of the mouth and teeth from 
childhood is therefore very important and necessary for the treat- 
ment and prophylaxis of tuberculosis. 

Of non-tubercular changes in the oesophagus, compression, 
decubital ulceration and traction diverticula may be mentioned. 
Decubital weeration occurs in the last stages of phthisis, and is 
due to the weight of the larvny pressing the cricoid cartilage back 
against the veriebral column, and so producing a circular patch 
of necrosis of the mucous membrane at the junction of the 
pharynx and a@sophagus. 

Traction diverticula develop in consequence of the pull on 
the esophagus produced by inflammatory adhesions following 
retraction of tubercular disease in the glands, lungs and medias- 


tinal tis ces. Much more frequent!y tubercular glands break 
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into the aesophagus as a result of periadenitis, and by their sub- 
sequent fibrosis and retraction drag out the wall of the oesophagus 
in the form of a funnel. 

Symptoms of esophageal compression may be produced by 
an abscess from caries of spine and by large tubercular glands. 

The consequences of the changes are difficulty of swatlowing 
and retention of food. There are usually no indications for treat- 
ment. 

As the pseudo-dyspepsia of tuberculosis has already been 
described there remain to be consicered those tiseases of the 
stomach whieh may complicate tuberculosis, especially acute and 
chronic gastritis. The appearance of these complications is partly 
due to a constitutional weakness of the digestive organs. They 
are of great practical importance since they often lead the patient 
to consult the doctor on account of gastric pains loss of appetite, 
wasting, &c., while the lung symptoms, such os cough and ex- 
pecioration, are more or less ignored. Tf a thorough general 
examination is not made the case is diagnosed and futilely treated 
as one of idiopathic gastric disease, until the primary tuberciiosis 
reaches a stage in whieh it can no longer be overlooked. So that 
gastric symptoms demand a most complete examination of the 
whole body, especially of the lungs. 

The tendeney of tubercular persons towards attacks of acute 
gastritis may be explained by the increased toxemia, and particu- 
larly by the extreme sensibility of these cases to slight errors of 
diet, such as cold drinks, &c. The gastric symptoms come on 
acutely with pain in the region of the stomact,, furred tongue, rise 
of temperature and diarrhoea, There is also excessive secretion of 
mucus with marked diminution of the free hydrochloric acid, 
while alterations in the motor functions of the stomach can be 
hardly recognized, 

In the treatment, complete abstinence as far cs possible from 
all solid and seft foods for twelve to twenty-four hours is_ the 
Most important point, only a little gruel, or some weak tea it 
there is much thirst, being allowed. Ordinary diet must be very 
cautiously resumed. En all cases rest in bed is required. In- 
dividual symptoms must be treated as the need arises. Tf the 
secretion of acid remains deficient, hydrochloric acid and pepsin 
must be ordered with the meals, while alkalis, 1f necessary, com- 
bined with belladonna, may be given for hyperchlorhydria. 

Chronic gastritis may be the result of an acute attack, or 
it may be a consequence of swallowing the sputum or of a toni 
action on the mucous membrane; im advanced cases it is usually 
due to chronic congestion of the mucous membrane of the 
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stomach, which is a part of a general portal congestion. In 
tubercular patients it assumes particularly the atrophic form, with 
the consequent mechanical insufficiency of the muscles (gastric 
atony), dilatation of the stomach as a result of the stagnation of 
the contents, increased secretion of mucus and diminution or 
absence of the gastric absorption. According to Permin, 23 per 
cent. of tubercular patients in stage I, 34 per cent. in stage TL, 
47 per cent. in stage TIT, and 75 per cent. in the last stage 
suffer from deficiency or absence of acid in the gastrie contents ; 
in the last class marked interstitial changes take place at least 
twelve to six months before death. Changes in the motile powers 
of the stomach are part of the general muscular weakness of tuber- 
cular patients, but occur with special frequency if over-feeding 
with large quantites of milk has been practised. The subjective 
and objective signs of chronic catarrh, atony and dilatation of 
the stomach, are not altered by the presence of tuberculosis. The 
motor and secretory functions of the stomach may be chemically 
examined in tubercular patients, if the passage of stomach tube 
is not contra-indicated. We may test the amount of acidity 
(hree-quarters of an hour after breakfast, or three hours after 
lunch), the amount of mucus (best in the morning) and the motor 
powers of the stomach (six hours after food). Alterations of the 
secretion and motor power of the stomach with excess of -aucus 
indicate gastritis, even if the nervous symptoms are very marked. 
In patients who object to the stomach tube and cases of advanced 
tuberculosis with loss of lung tissue and a tendency to haemor- 
thage, the stomach may be mapped out after drinking a pint of 
Nuid or inflated with carbonic acid gas (a teaspoonful of tartaric 
acid and bicarbonate of soda in a little water drunk quickly one 
after the other). The lowering of the motor function can also be 
detected by means of Ewald’s salol test. 

Tuberculosis and chronic gastritis often form a vicious circle, 
in-so far as the tubercular mischief prevents the improvement 
of the gastritis, and this again influences unfavourably the tuber- 
culosis. Therefore the treatment is certainly difficult, but is most 
urgently needed. A rigid dietary is not suited for these cases. 
One should aim at an easily digestible diet, neither too dry nor 
containing too much fluid, neither too hot nor too cold, not too 
much at one time, but feod to be taken more frequently through 
the day. Change of residence, entailing change of cooking and 
of climate, often ba good effect. on the appetite. THydro- 
therapy, massage, crectricity, and psychical treatment must be 
emploved in adaition. In cases of motor weakness with much 
mucus and fermentation washing out the stomach with warm 
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Ems water is most useful. Mineral water treatment is to be 
recommended; in cases of gastritis with deficient acid secretion 
especially the saline waters of Kissingen and Wiesbaden, in 
hyperchlorhydria Karlsbad or Vichy; the water is to be taken 
warm in the morning. Of drugs the most useful) are the 
astringent silver nitrate ({ gr. in pill, 1 to 2 pills after food), or 
subnitrate of bismuth in large doses (150 to 200 gr. a day). Tn- 
dividual symptoms must be treated as they arise. 

Non-specific affections of the intestines in tuberculosis have 
somewhat similar effects to gastric catarrh; there is a special 
liability to acute and chronic catarrh, and to amyloid degenera- 
tion, 

Acute enteritis may occur in the early stages of phthisis 
in consequence of mechanical, chemical, or infectious irritation 
from the intestinal contents, and in weakly individuals is a 
serious, and often a fatal complication. 

Chronic enteritis may develop out of the acute form. More 
often changes in the intestinal mucous membrane and muscle 
and nerve apparatus develop in) phthisical cases in consequence 
of toxic influences, and take the form of congestion, atrophy, 
inflammatory swelling of the mucous membrane, or atony of the 
intestinal muscles. Since these non-specific affections cannot be 
clearly distinguished from tubercular enteritis, their treatment 
will be considered with that of the latter condition, 

Amyloid degeneration of the intestines in advanced cases of 
phthisis not seldom accompanies tubercular intestinal disease. 
In consequence of circulatory disturbances amyloid ulceration of 
the mucous membrane often appears, especially in the lower part 
of the small bowel. The ulcers are smooth, and have sharp, 
punched-out edges, and the vessels in the floor of the ulcer undergo 
amyloid changes, so that it is not difficult to distinguish them 
from tubercular ulcers. The symptoms are vague, and the treat- 
ment is that for tubercular diarrhoea. 

Non-specific affections of the liver which are frequently met 
with in tuberculosis are fatty and amyloid degeneration and 
cirrhosis. 

Fatty liver, which is frequently found in autopsies on tuber- 
cular cases, arises, as in other forms of marasmus, from nutri- 
tional changes. Whilst the body fat diminishes, there is) an 
excessive amount in the circulating blood, which causes a fatty 
deposit in the liver, and even a fatty degeneration of the liver 


cells. T-considered super-alimentation of phthisical patients, 
, 


especially with fats, may assist in’ its) production. erus 1s 


absent; in very advanced cases of fatty liver the bile pigments 
are diminished, or even absent. 
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Amyloid degeneration of the liver affects the connective 
tissue and blood-vessels, and the parenchymatous cells only 
secondarily by pressure. In advanced amyloid, like fatty de- 
generation acholia, a diminution of the bile with urobilinuria, 
may occur; jaundice and ascites are absent. The liver is verv 
much enlarged, uniformly hard, and quite smooth, The distine- 
tion between the fatty and amyloid liver cannot he made 
by palpation; but the changes in the spleen, intestines, and 
kidneys point to the correct: diagnosis. 

The combination of hepatic cirrhosis with tuberculosis of 
other organs, especially tubercular peritonitis and miliary tuber- 
culosis, is very common. The question whether the cirrhosis is 
primary and the tuberculosis secondary, or whether the opposite 
is the case, can be now answered by saving that hepatic cirrhosis, 
especially the hypertrophic form, produces a marked predis- 
position to tuberculosis, while the cases in which a primary 
tuberculosis gives rise to interstitial hepatitis, either through the 
blood or through the peritoneum, are very rare. At: came 
time one can understand that) chronie fibrotic lung changes 
may lead to venous stasis in the liver, and that in consequence 
of this stasis there may be a gradual overgrowth of connective 
ussue, producing what is known as the cirrhotic nutmeg liver. 


4 


If the changes in the liver are more than slight, since they 
increase the cachexia, they will ageravate the prognosis. The 
nutrition 1s unfavourably affected, and the antibacterial and 
antitoxie funetions of the liver injured, 
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1. TUBERCULOSIS OF THE MOUTH AND TONSIL. 


Naatowical The forms of tuberculosis of the mouth are 


Changes. 


superficial and deep alceration, polypoid 
tumours, and lupoid infiltration. 

The ulcers, which are most common in. the mucous mem- 
brane of the lips and cheeks, and along the edges of the tongue, 
commence as tubercles, which show through the e pithelium, and 
ifterwards caseate and break down, and by the confluence of 
neighbouring areas cause an obvious loss of tissue, covered by 
indolent, discoloured granulations. The edges of the ulceration 
are thin, uneven, eroded. and irregular, often studded with 


aE rer cameo acer eet 


galls 


1 grevish tubercles; they are never shi irply cut. 

’ The nodular tumour, which appears on the tongue, is soft 
r ind fragile, bleeds easily, is single or mul! nS and of the size 
; E ofa hazel to a walnut. Case; of the nodule causes a cold 
s abscess, which discharges externally, but pee by a small slit- 


s FE like opening. 
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Lupoid infiltration may be due to lupus of the face 
spreading into ‘he mouth; it presents a stchtly raised, dark red 


unevenness with soft edges, which may last for a long time 
without superticial necrosis. 

Infection of the mouth is usually due to bacilii of the human 
type, though it has undoubtedly been observed from bovine 
bacilli received through milk. 

The great importance of the tonsils as a_ place of entry of 
the bacilli is now clear; they may be infected through the blood, 
the lymph, the sputum, the air, or the food. — Ina systematic 
observation of 900 tonsils removed from) phthisical cases, we 
found not only old cretaceous nodules, but also recent tubercles 
with giant cells and bacilli, even: when the tonsils were quite 
small and outwardly normal. Large caseous areas, and isolated 
tuberculosis of the tonsil, are rarer; when it ccecurs the caseation 
usually begins in the middle of the tubercle ina giant cell. Later 
ulceration develops, but not directly on to. the surface of tne 
tonsil, but first into one of the erypts, and from there it spreads 
to the surface. Lupus of the tonsil is rare; the primary form 
has only been twice observed with certainty. 

Tuberculosis of the mouth is localized) in 


Symptoms and 


the tongue, the cheek, the lips, the palate, 
Course. 


and the gums. The closed form usually 
does not produce symptoms, while tubercular ulcers according to 
their size and position cause dryness, burning, a feeling of a 
foreign body, salivation, abnormalities of taste, and pains. With 
more extensive ulceration there will be pain’ on mastication 
and swallowing 


excessive mucus, continuous irritative cough, 
foetor from the mouth, and sometimes fever. Tf the tongue ts 
painful, speech will be affected. The glands in the nec kK are 
regularly infected. 

The mouth is a rare place of localization for tuberculosis, as 
there are various agencies, such as the secretion cf the saliva, the 
numerous vessels and wandering leucocytes, and the vast quantity 
of parasitic saprophytes, which hinder the development of tuber- 
culosis. But in the later stages of tuberculosis the resistance ot 
the patient is considerably lowered, and there are a large quantity 
of tubercle bacilli constantly passing through the mouth. — 
infection occurs it may be either secondary from) the sputun 
during the course of phthisis, or primary from the air or food 
The infection may be carried by the food, the finger, a foreign 
body or instrument, and may enter through a defect or erack in 
the epithelium, or a wound in the gum. Particularly the baci! 
may enter into the hole left by a tooth extraction, where being 
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cut off from the action of the saliva they set up a tuberculosis of 


the mucous membrane or alveolar lining, from whence they pass 


ru 
to the neihbouring lymphatic glands and set up a general infec- 
tion. The course is usually slow, especially in lupoid infiltration, 
and the nodular forts of tuberculosis of the tongue. In advanced 
phthisis there may be also amyloid disease of the kidney, bowel, 
and spleen. 

Tubercle bacilli may remain latent in the tonsil, and pass 
through it without the gland itself becoming tubercular, so that 
the importance of the tonsil as a place of entry of the tubercular 
infection cannot be estimated only by ‘he macroscopic or micro- 
scopic detection of tonsillar tuberculosis. But this fatter condi- 
Hon Is not so very uncommon, as there are many undoubted cases 
of primary tuberculosis of the tonsil. [lt can hardly be detected 
by the naked eye, since the organ is almost unaltered in appear- 
ance; iis not always enlarged, and rarely is diminished in size, 
but usually contains small vellow points. Only when breaking 


down and ulceration have occurred is the condition to be recog- 
nized with the naked eve. When the ulcers become superticial 
they are of the size of a lentil, round or oval, with a surface like 


bacon fat, their edges are sharply cut, rather elevated and red, 
vhile the tonsil itself is only slightly reddened. In lupus the 
tonsils are enlarged, with warty, stumpy, or conical projections 
from the surface. Uleerations are rare, 
: : The diagnosis of tuberculosis of the parts 
Diagnosis. of the mouth accessible to the eve is not 
lifficult, especially if a tubercular affection elsewhere gives a clue 
‘ro the cause of the disease in the mouth. 

Differential diagnosis must be made from herpes, aphthie, 
raumatisms, and especially syphilitic ulcerations, and gummatous 
nd carcinomatous nodules. Et must first be remarked that the 
vercle bacilli are very difficult to discover, and are only of positive 
soniicance if the, are found in the tissue. Tlerpes is character- 
ed by the serous vesicles. Aphthous plaques are larger, have 
smoother surface, and heal quickly under treatment, as do also 
© traumatic ulcers due to a sharp tooth. The tubercular 
aracter of an ulcer in the mouth is indicated by its shallowness, 
ome nature, the pale area round it, its irregular border, the 
elHowish grey granules near it, the absence of contraction, the 
‘ow course lasting for months or years, and the small amount of 
un, with wellemarked sensations of tension and dryness. Cancer 

indicated by the crater-like floor and hard edges of the ulcer; 
ile the ulceration of syphilis is multiple, very red, breaks down 
juickly, and uas smooth, sharp, steep borders. 
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Phere is much difficulty in the diagnosis ot the nodular form 
of tuberculosis of the tongue from gumma and cancer. Severe 
pains spreading up to the ear, with large hard glands under the 
jaw, usually timited to one side, are ta favour of cancer; small 
glands on both sides, and multiplication of the tumours indicate 
tuberculosis.  Swpliiliti antecedents, other venereal symptoms, 
and general swelling: of the glands point to a gumma, Adiminis- 
tration of iodides on the one hand, or a tuberculin injection on the 
other, will clear up all doubt, as long as there is not a double 
infection with syphilis and tuberculosis. As a last: resource in 
distinguishing carcinoma and tuberculosis a small piece of tissue 
may be removed for histological and bacteriological examination, 

“"Tonsillar tuberculosis ino the presenee of ulceradon ts much 
more difficult to distinguish from syphilis. Without microscopi 
examination of some scraped off secretion: for spirochaete and 
tubercle bacilli it may not be possible. “The closed form cannot 
be diagnosed by the eve. “The tubereutin diagnosis or the results 
of treatment may be of help. Lupus is characterized by the size 
of the tons.. and its nodular surtace. 

. Although spontaneous healing of tubercular 

Prognosis. disease of the mouth has been observed, the 
prognosis is generally not good. “This is because the primary 
disease often quickly infeets the intestines or lungs, and the bacillt 
May penetrate into the jaw, 

The prognosis in tuberculosis of the tonsil is distinetly more 
favourable. 

Treatment must be directed first. to) the 

Treatment. - . : 
general condition and the primary disease. 
Hopeless cases will be limited as far as possible to a non-irritating 
diet, and the mouth washed out with disinfecting solutions such 
as peroxide of hydrogen, 1-3 per cent. potassium chlorate, borax, 
and boracic acid, while pain may be relieved by sucking ice, by 
painting with alypin (10-20 per cent.), or dusting on orthoform 
or anasthesin. Also 20 per cent. menthol, mentholorthoform, 
antipyrin, todoform, balsam of Peru, and tincture of todine are 
recommended for diminishing the soreness. Tf the nodule ts. s: 
placed that it can be done without causing much damage, 1 
should be anesthetized, and removed with a galvano-cautery, © 
the curette; in the latter case the base ieft should be carefulls 


rubbed with 50-75 per cent. lactic acid. 


Tuberculosis of the mouth in patients with healthy, or on! 


slightly affected lungs, should be treated without delay bv 
combination of general hygienic measures, tuberculin, and a 
energetic local treatment. Where possible the wide excision « 
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the disease, so that i does not return, shoud be performed. For 
uberculosis of the gums the Rontgen-rays have been used with 
SUCCESS, 

Tubercular tonsils should be removed. The remaining ulcer 
may be treated with the galvano-cautery and lactic acid. 
For prophylaxis a most careful attention to 


Prophylaxis. 


the mouth and teeth of children is required, 


also a thorough disinfection of all dental mstruments. Barbers’ 


implements and instruments used for the teeth and mouth are 
sull not properly attended to. There can be no doubt as to the 
necessity of removing all tonsils that cause a suspicion of tuber- 
culosis. On the other hand it is doubtful if large tonsils, which 
ire Causing no symptoms, should be excised, owing to the possi- 
bility of allowing the entry of a tubercular infection. ‘The tonsils 
ie valuable protective organs for the mouth, which should be 
preserved as long as they are causing no harm. But very large 
mils can no longer perform the function of protection, We 
heretore take the view that it is better to spare those tonsils that 
ire causing No symptoms, and are not of an excessive size, 


2. TUBERCULOSIS OF THE PHARYNX. 


; Tuberculosis of the mucous me abrane of 
Anatomical 


Changes. 


the throat consists of a superticial growth of 
thick granulation tissue, rieh in vessels, and 
Wiltrated with cells. In this tissue tubercles with epithelioid cells 
nd scattered giant cells are found, while tubercle bacilli le 
etween the cells of the granulation tissue in large numb ss, 
teroscopically, tuberculosis of the throat may be observed in 
e miliary form and as a diffuse infiltration. ‘Through the red 
d swollen mucous membrane the Inihary tubercles shows as 
‘Vo break down uleeration of a markedly lenticular character is 
rmMed. 


Lupus of the throat also consists of 4 cellular intiltration of 
t 


e mucous membrane, containing tubercles with large round 


cells, which are often partly confluent. [In its further 
re itmas caseate and ulcerate; or some of the lupoid nodules 
ereatrize, while others remain on the surface of the mucous 

t mbrane, 


Tuberculosis of the throat shows itseif 


Symptoms and 


ns especially by sensations in the neck, which 
Course. Vis 


may be fike the feeling of a foreign body, 
reiaiess or burning, or a persistent serate hing or stabbing pain, 


Chis increased by mastication, by speaking, and particularly 
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by swallowing, and which spreads up into one or both ears. 
The pain and swelling may so interfere with swallowing that no 
solid and very litte liquid food can be taken. If the disease is 
situated in the soft palate, so that its movement is atfected, the 
voice acquires a nasal tone ; also fluids may be forced into the nose 
on swallowing. The secretion of mucus in the throat is increased, 
so that the patient is tormented with a constant desire to hawk 
or swallow. Marked foetor is rarely absent. Swelling of the 
cervical and submaxillary glands can usually be detected ; exist- 
ing tubercular fever will be increased by the pharyngeal affection. 
The favourite point of localization is the soft. palate, then the 
uvula and the posterior pharyngeal wall; also the whole oral 
portion of the pharynx may be ulcerated. 

Tubercular ulcerations of the throat are more superticial than 
deep, with a tallow-like base often covered with granulation 
tissue; the edges are sharply cut, and irregularly corroded. In 
the neighbourhood of the ulcer isolated, sub-miliary tubercles 
may be seen, which will form fresh ulcers by necrosing. Diffuse 
tubercular infiltration of the throat is rarer. It penetrates more 
deeply into the mucous membrane, and gives it) a gelatinous 
appearance; in the neighbourhood of these infiltrations large 
tubercular nodules may be also seen. Tf the uvula is affected it 
becomes swollen to the size of the thumb, and studded with hard 
nodules; if it remains free it becomes atrophic and stumpy. If 
the ulceration and infiltration are extensive the palate and uvula 
are not infrequently destroyed, or the palate may become per- 
forated or adherent to the posterior pharyngeal wall. 

Tuberculosis of the throat may be met at any age; it is more 
common in youths and adult males. [tis very rarely a primary 
disease. Rosenberg saw in 22,000 cases of disease of the throat, 
twenty-two cases of tuberculosis, of which three were primary ; 
Guttmann and others have also observed its primary occurrence, 
Secondary. infection occurs most often) from lung — disease 
through the sputum, more rarely from the nose, the mouth or the 
larynx. Direct extension ot tubercular laryngeal ulceration inte 
the throat has been observed. In tubercular meningitis miliary 
tubercles are sometimes found in the throat. 

Lupus of the throat is also rare as a primary disease, Dui | 
has undoubtedly been observed in) young individuals; whet 
secondary i is usually combined with lupus of the skin, the nose 
the mouth, or the larynx. Te most frequently affeets the sot 
palate or the uvula, more rarely the posterior pharvngea 
wall, The affected part may have its movements affected, thoug! 
disturbance of its functions scarcely ever oceurs. Also sensatio! 
in lupus of the throat, in contrast with tuberculosis, is not at all, 
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or only slightly, altered; even extensive lupoid disease is usually 
quite painless. 

Macroscopically there can be seen either a very red, granular, 
dry, and glazed mucous membrane, or small nodules up to the 
size of a pea on an anemic, non-inflamed surface. They are 
round, smooth, rosy-red, sometimes surrounded bv a redder area, 
and may on healing leave bands of connective tissue. Caseation 
causes superticial or deep ulceration. 

The course of lupus of the throat is very variable; it may 
spread over the throat in several days, it may remain stationary 
for months or years, or fresh lupoid nodules may be seen near 
smooth, glazed cicatricial areas. 

Vhe diagnosis of tuberculosis of the throat 
can usually be made without difficulty. The 
miliary, and even the submiliary, tubercles, which can be better 
examined through a lens, and especially the ulcer surrounded by 


Diagnosis. 


miliary tubercles, are so characteristic that the diagnosis can be 
made during life. Also the search for tubercle bacilli in material 
removed from the surface of the ulcer often succeeds. Marked 
subjective symptoms never fail in) tuberculosis. Herpes and 
aphthe of the pharynx may be distinguished by their acute and 
favourable course. “The mucous plaques of syphilis can on close 
inspection be easily separated from the lenticular ulceration. of 
tuberculosis. The syphilitic ulcerations of a later period are more 
difficult, to distinguish from tubercular ulcers; the former are 
deeper, have sharp worm-eaten edges, tend to cicatricial con- 
traction, are not surrounded by grey granules, and may last for 
weeks and months without causing considerable symptoms. 
Other manifestations of syphilis or tuberculosis, the administra- 
ton of iodide or tuberculin, or Wassermann’'s reaction will cleat 
up the diagnosis in doubtful cases. 

The diagnosis of lupus of the pharynx from syphilitic and 
tubercular ulcerations presents some difficulty, especially if there 
are no other areas of lupus. The very indolent mature and 
exiremely long duration of lupus are distinctive. The ulcerations 
of lupus differ from those of tuberculosis, in that the edges are not 
sharply cut and seem more raised, and the floor is covered with 
indolent, pale, warty granulations, and they are not surrounded 
hv the characteristic grey tubercles. Cicatrized lupus nodules 
ippear as irregular white or light brown depressions or elevations, 
vithout having the band-like appearance of syphilis. Detection 
ftubercle bacilli in the scrapings from tupoid ulcers is seldom 
possible; a histological examination of a piece of excised mucous 


Nembrane is more useful. 
Is 
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; The prognosis of pnaryngeal tuberc ulosis is 

Prognosis. generally unfavourable; but single cases 
occur in which the primary disease being completely healed the 
secondary lesion in the throat comes to a standstill, The secon- 
dary infection of the throat on account of the pain, difficulty of 
swallowing, and fever nearly always causes a rapid exhaustion. 
Also the passage of the bacilli from the pharyngeal lymphatics 
to the subdural space is nol uncommon, and always fatal. 

The prognosis in lupus of the throat is better. © Though 
relapses are common, there is but slight te ‘ndency to spread of 
the disease. The general condition is but little, or not at all, 
affected. 

In the treatment of tuberculosis of the throat 

Treatment. the first place must be given to scraping the 
uleers with a sharp spoon, ava an energetic destruction of the 
infiltration with a galvano- or thermocauiery ; cauterization with 
lactic acid, silver nitrate, carbolic acid, chloride of zine, or sodium 
formate may also be used. Michelson, v. Renvers, Rosenberg. 
and others have seen healing with tuberculin injections, while 
other authors have noticed spreading of the ulceration, Relief of 
symptoms may be given by painting with menthol, alypin, or 
cocaine, or by insufflation of orthoform or anesthesin. Gargles 
may be used for disinfecting the throat, provided that gargling 
does not increase the pains. The diet must be most carefully 
supervised; often artificial feeding is required, 

Lupus of the throat is also to be seats treated with the 
sharp spoon, galvano- or thermocautery, if it Shows no signs of 
spontaneous healing. “Puberculin has given see: results in some 
hands, not in others. Symptomatic treatment is hardly necessary. 


3. TUBERCULOSIS OF THE CESOPHAGUS. 


The anatomical changes in tuberculosis ot 


Anatomical : 
Ch the eesophagus consist of ulceration, or in 
ORESE: the development of single or disseminated 


spherical nodules of the size of a hemp-seed. The ulcers may 
remain small or become very large. Wiimmel and v. Schroer 
have deseribed ulcers of the esophagus which occupied } to 4 

of the whole gullet. The thickened edges of circular ulcers may 
cause stenosis. 


Tuberculosis of the asophagus usually 
Symptoms and ne : 


causes no special symptoms ; sometimes par 
Course. 


on swallowing, symptoms of obstruction. 


retrossiernal pains, ahd paralysis of tie iarynnx are developed 


Dysphagia may be quite absent even in severe cases, al othe: 
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times it may be produced by quite smal! and superficial ulcers. 
Primary disease has not been observed; there are about forty cases 
of secondary disease in the literature. Guisez in 500 cesophago- 
scopic examinations found tuberculosis of the gullet three times. 
The rarity of the condition is due to the resistance of the thick 
squamous epithelium, to the quick, easy passage of any sputum 
that may be swallowed, and to the frequent washing during the 
passage of fluids. The infection of the esophagus from. the 
interior is therefore very difficult. Tf it should occur it will be 
either due to a subepithelial spread from the phary ox or larynx, or 
io infection from swallowed sputum at some point that is deprived 
of epithelium. Predisposing causes are traumatisms and corro- 
sions, superficial ulcerations, traction diverticulum, and cancer. 
Infection through the outer wall is more common; caseating bron- 
ehial gla ds or disease in the lung may directly affect. the 
wsophageal wall, and cause extensive destruction and superficial 
ulceration of the mucosa. The next most common mode of infec- 
ion is the transference of infective material by the blood-stream 
and Ivmphatics from neighbouring organs. 

The diagnosis is so difficult that it has only 
succeeded in recent years during life from 
he help of the assophagoscope. By this means the ulcers, with 
or without granulations, and with scalloped edges, or tubercular 
nodules in the intact mucosa, or in the neighbourhood of an ulcer, 
become visible. The ulcers can be easily distinguished from the 
very pale mucous membrane which surrounds them, Neverthe- 
less It is going too far to say that all tubercular patients with 
dysphagia, which cannot be accounted for by inspection of the 
hroat or larynx, should be examined with the a@sophagescope. 


Diagnosis. 


Even in the hands of the expert the use of the instrument in cases 
f pulmoy uberculosis ts traught with difficulties and dangers 
hemoptysis); and the gain would be slight. 

If there are symptoms of obstruction the differential diagnosis 
aust be made from strictures due to corrosive poisons, syphilis 
ind cancer; the latter is not rare in combination with pulmonary 
tuberculosis. Important also is the recognition of caseous tracheu- 
bronchial and mediastinal glands, since these are the most com- 
hon causes of tuberculosis of the gullet. With the help of the 
Rontgen-rays a probable diagnosis at least can be arrived at. 
The prognosis is uniformly unfavourable, 
since the disease in this situation interferes 
with the general treatment. 


Prognosis and 
Treatment. 


ents ¥ : : 
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“tempted with the help of the cesophagoscope. This may relieve 
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the difficulty of swallowing, and if the ulcer ts not too large may 
induce healing. But in most cases treatment will be limited to 
giving a suitable diet and to controlling the pain with opiates. 


4. TUBERCULOSIS OF THE STOMACH. 


Miliary tubercles, uleers, and tubercular 


Anatomical ne 
Ch nodules have been observed. — Besides the 
anne ulcerating and hypertrophic forms French 


authors have distinguished a purely inflammatory form, with sub- 
division into the mucous, the diffuse submucous, and the circum- 
seribed subriucous sclerosis; the last is the most important, as it 
it always situated at the pylorus, and leads to stenosis. 

The tubercular ulcer of the stomach is the most important 
form, since both the granular and nodular varieties have a great 
tendency to necrosis. [tis produced, as is the ordinary peptic 
uleer, by circulatory changes, especially tubercular endarteritis 
of the supplying vessel. The pylorus is the site of predilection 
on aceount of its great richness in lymph follicles. The ulcer, 
which penetrates the mucosa and submucosa down to the muscle, 
may be single or multiple, may remain small, or may cover an 
area of 100-200 sq. em., and more. The ulcer is irregular 
in shape or oval, usually at right angles to the long axis 
of the stomach. The edges are thickened by leucocyti: infiltra- 
tion, and are undermined or overhanging, so that the tubercular 
eastric ulcer is funnel-shaped, with the apex of the funnel towards 
the mucosa and surrounded by caseous material ; while the edges 
of the simple gastrie ulcer are in steps. At the edge and base of 
the ulcer are typical miliary and submiliary tubercles. The ulee 
being situated at the pylorus in consequence of fibrous changes 
it may cause pyloric stenosis and adhesions between the pylori 
region, the liver, and the bowel. 

The submucosa in the neighbourhood of a tubercular gastrin 
nocale is usually cecupied with a hard infiltration, the underlying 
serous coat is usually unaffected. “The nodular form of tubercu- 
losis of the stomach by setting up diffuse infiltration leads to a 
considerable diminution of the size of the organ. 


Miliary tuberculosis of the stomach causes 


Symptoms and 


no clinical svinptoms. Feven darge tuber- 
Course. 


cular ulcers may cause no marked sym- 
ptoms; ino other cases vomiting and gastric pains, iMcreases 
by pressure and food, may be produced. Haematemesis 

rare; perforation, fistula, perigastrits, and cieatrieal stenos) 
even rarer. Tn any case the effects are mueh siighter, ane 


more indefinite. than those caus to bv simple ulcer. The 
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comparalive absence of pain has been explained by the 
deficiency of free hydrochloric acid. If the disease is. situated 
at the pylorus, to the pain and frequent vomiting after food are 
added the symptoms of dilatation of the stomach with periodic 
Increase in the motor insufficiency. As a consequence of the 
pvloric stenosis hypersecretion and hyperchlorhydria occur. But 
there are no specific symptoms to differentiate the condition from 
other forms of stenosis. 

Tuberculosis of the stomach is very rare, it has not yet been 
observed as a primary disease. This is due to the poverty of the 
gastric mucosa in Iwmy)) follicles, and to the fact that the motor 
functions of the stomach are usually increased in’ phthisis. 
Whether the normally acid) contents of the stomach have a 
bactericidal action on the tubercle bacillus and so prevent infec- 
tion is sull doubtful, but it is very probable. 

tis more often due to an infection through the blood-stream 

i part of general miliary tuberculosis; but this form has no 
clinical importance. There is also the possibility of the infection 
spreading by contact from a neighbouring organ, e.g., the spleen, 
o the serous coat, and penetrating the muscular laver. Lastly, 
Iymphatic infection may occur from tuberculosis of the glands or 
peritoneum, Infection of the stomach from intestinal contents 
conveying tubercle bacilli by means of antiperistaltic action is very 
difficult, to understand. The multiple ulcers, usually at the 
pylorus, which may occur in the final stages of intestinal tuber- 
eulosis, are without practical interest. Gastric tuberculosis is 

ore common in children than adults in) consequence of their 
naller powers of resistance, and greater ability. to. miliary 
theres SiS. 


Tuberculosis of the stomach runs a chronic course. Perfora- 


on and fatal peritonitis are very rare; sti! rer is-autatal 
emorrhage from erosion of a vessel. 

; : It may be remarked th: isical patients 

Diagnosis. may suffer from: simple © sirie uleer, also 


uo tubercle bacilli may settle in a car inematous affection of the 
stomach wall. The diagnosis of tubercular ulceration of the 
omach can therefore never be made with certainty, but only as 
probability. The nodular form of gastrie tuberculosis will 


Iv be either overlooked or considered to he cancer; the age 
the patient may he of some help. 
With Petruschky and F. Fischer we recommend the diagnos- 
iberculin injection; but it is only of value if it causes an 


1 


idoubied focal reac tions Fischer has observed) this in the form 


an inereas ‘he pains and nausea. 
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It seems to us that the practical conchision is that for the 
explanation of severe gasiric symptoms in non-tubercular patienis 


vas! reulosis need not be considered, and that in tubercular 
cas ulcer and cancer are more common than tubercular 
ule ris 

Phe prognosis of gastric tube culosis is, as 


F ESgnOme: such, not untavourable, sit ihe occur- 
rence of perforation need not be feared; but the co-existence of a 
primary pulmonary or intestinal tuberculosis ino nearly all the 
cases makes the outlook very bad. 

In the treatment of tubercular ulcers experi- 
Treatment, ence fails us, so we are driven back on the 
measures for simple ulcer. Rest as complete as possible for the 
body and stomach, and a careful fluid or soft diet, not too great 
in amount, are to be recommended. Tepid compresses, sub- 
nitrate of bismuth (15 er. three to five times a day, before food), 
silver nitrate in pills, combined if the pains are severe with 
orthoform or anwsthesin (13 to 5 gr.) may be used. Tf the pains 
are excessive morphia and belladonna suppositories may be 
given. E. Fischer and Petruschky report healing with tuberculin, 
which may be used when there are no other indications for treat- 
ment, as loug as the case is not hopeless for other reasons. — If 
there is hiematemesis rectal feeding is required, or jejunostomy 
may be called for. For perforation and marked stenosis an 
operation is also demanded. 9 The nodular form may be treated 
with resection, the caseous glands being also removed. 


5. TUBERCULOSIS OF THE INTESTINE. 


: The richness of the intestinal mucosa in 
Anatomical See ; : ee Se 
follicles is a predisposing cause of infection. 


Changes. The solitary follicles and the Peyer's 
patches are the primary sites of tuberculosis, which therefore 
especially occurs in the lower part of the ileum, the caecum, and 
the vermiform appendix, and is more rare in the upper and lower 
parts; but any portion of the tube from beginning to end may be 
the seat of tuberculosis. 

Isolated or multiple nodules first appear in the follicles ; thes 
may caleify, but usually necrose one after the other, become con- 
fluent, and form tubercular ulcers, whieh may be roundish, 
elongated, or irregularly s¢ alloped. Phe ulcer usually extends 
circularly in the direction of the vessels and Ivmphaties, and so ts 
at right angles to the long axis of the bowel, in contrast to the 
i | 


in the form 


of a ring or girdle. 
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The edges of tubercular ulcers are usually raised and infil- 
trated; they are often undermined, studded with breaking-down 
granules. The ulcers are of variable depth, and may pass through 
the muscular and serous coats, and cause a perforation. Inflam- 
matory thickening of the serous coat and adhesion to the neigh- 
hbouring organs are usually present, so that perforation into the 
tree peritoneal cavity is rare. 

Tubercular intestinal ulcers have a great tendency towards 
connective tissue formation and cicatrization; the lumen of the 
sowel may thus be narrowed, or by the contraction of a circular 
ilcer a more or less severe stenosis may be formed. Such 
strictures usually form near ulcers, they are often multiple, and 

re of great clinical importance. 

Tubereular tumours, the hypertrophic form of intestinal 
iberculosis, may be produced by an inflammatory tubercular 
afiltration of all the coats of the bowel. The serous coat is much 
uckened, the muscular layer hypertrophied, and on the mucosa 
ve polypoid, shaggy, nodular, or diffuse thickenings.  Inflarn- 
iatory adhesion to the neighbouring parts, cicatricial contrac- 

mand stretures usualiv occur, which may lead to considerable 
irrowing of the bowel and chronic intestinal obstruction. This 
wiety is usually situated at the tleo-ccecal region, and may 
tormatumour. In the ascending colon the hyperplastic form has 
so been observed as isolated tubercular tumours. Both may be 


with cancer, especially if the peritoneum, the mesenteric 
Is, and the vermiform appendix are matted together into a 
recular, compact mass. 
\Where the serous coat is absent, as in the rectum, abscesses 
fistule form around the bowel. At least 60 per cent. of all 
tal fistulae are of tubercular origin; the majority of these are of 
e muco-subcutaneous variety, They betray their tubercular 
ture by the undermined edges, the flabby granulations, and the 


- 1rylee 
rev granules. 


Tubercu rectal polvp!, which are rarer than tubercular 
il ulcers, mav also be met with. A> still rarer condition is 
s of 1 anal region. 


The pathological importance of intestinal tuberculosis is not 


ecexhausted. According to the observations of Senckenberg in 


© pathological institute 


Frankfort, large quantities of tubercle 


are carried from the intestinal lesions by the portal circu- 


on and thoracie duct to the lungs and general circulation. 


is overloading of » blood and Ivmphatics with tubercle bacilli 


tints for manv cases of miliary tuberculosis. and has a great 


lence on the course of pulmonary tuberculosis. Tt is now 
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certain that intestinal tuberculosis is a ehief source of blood 
infection ino chronie tuberculosis, and the fresh infection may 
aggravate the pulmonary disease, 


The clinical symptoms of intestinal tuber- 
Symptoms and : 


culosis are not clear and uniform; thes 
Course. 


depend on, first of all, to what degree the 
intestinal nerves are implicated and irritated by the ulcers, and to 
What extent motor and sensory changes are produced. Further 
ulceration may cause symptoms connected with the peritoneum, 
or bleeding. 

Diarrhova is the most important of the symptoms due to motor 
irritation. “Troublesome diarrhoea, especially if it is severe and 
resistant to treatment, and if it oceurs at night, in phthisical 
patients, is always very suggestive of intestinal tuberculosis; it 
is produced by the caseation of the follicles and the atiendant 
severe catarrh. The stools have a penetrating odour, they are of 
alight grey, clavey colour, and often contain mucus, undigested 
food, and much fat. Blood and pus cannot generally be recog- 
nized by the naked eve. 

The frequency of the stools depends on the position of the 
disease. In tuberculosis of the ileum they may not be frequent, 
or there may even be constipation, whiie with disease of the tower 
colon or rectum there is always diarrhoea. In the last stages, in 
consequence of tenesmus, the stools may be held back. 

The diarrhea is almost always accompanied by peristaltic 
movements and loud borborygmi, which often cause peristaltic 
pains, and are signs of commencing stenosis. Tubercular 
intestinal uleers, unlike gastric ulcers, cause no, or only slight, 
local pains, but there is tenderness on pressure in the region of 
the cecum or navel. But if the intestines are overdistended by 
meteorism, persistent, spontaneous pains will be produced; the 
passage of mucus in cases of spastic constipation will also cause 
colicky pains, while the squeezing of hard faecal masses through 
the ulcerated, partly contracted bowel may cause great agony. 
Slowly commencing, but persistent, localized pains are indicative 
of peritoneal irritation of the surface of the bowel, if they are 
associated with loeal tenderness, nausea, or vomiting, and a rise 
of temperature. Tf the serous coat becomes perforated there will 
be localized or diffuse pains, and perhaps rigors, and the clinical 
picture of local or general peritonitis, the amount of which is 
determined by the grade of matting and adhesions. 

Large haemorrhages are rare; they are characteristic of 
ulecravion in the rectum. They are more offen brought about bs 


mechanical irritation than by erosion of the vessel wall, and are 
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¢ usually very intense and persistent. Slighter bleedings often 


occur, and the blood frequently cannot be recognized maeroe 
scopically. 


The localization of tubercular uleeration ino the vermiform 
appendix may produce the Symptoms of appendicitis, and its 
consequences, In chronic cases board-like intiltrations, or 


abscesses, may form, with fistule, either externally, or into the 


rectum, bladder, or vagina. Intiltrations round the rectum) are 


very common, and lead to proctitis, and periproctitic abscesses 


and fistulie. Mbout a third of these are clinically cases of primary 


tuberculosis, and anal fistule are Very common results. Rarely 
ley mMav occur without symptoms; generally there is pain on 
pressure, especially at stool, which is relieved when the pus is 


discharged. The rectal and anal fistule keep up a chronic 


suppuration, frequently with slight fever. and atter a time cause 


Peertain amount of ness, if they are not dealt with surgically, 
Phese fistuke, even in cases of Intestinal tubereurosis, are not in 


ail cases tubercular, 


SMenosis causes special symptoms, whieh from the point of 


iew oof treatment it is most Mportant to recognize, In the 


small bowel cicatricial strietures are especially frequent; thus 


ming that tubercular intestinal uleers have a greater 


tendenes 
heal than is usually thought. Stigl 


hter decrees hs 


v ! 
eo yk festa faeces Poaee clin 
ya compensatory hypertrophy of the muscle above ] 
nd on account of the «cit state of the intestinal contents and the 
eftect of diarrhaea, in hurrving the ingesta through the constrie- 


may not be noticed for some time. When compensation 


tis Tn consequence of increasing 


contraction, clinical sy mptoms 
obstruction will be produced ; distension of the bowel above the 


STeNTOOST 


Ss. general meteorism, difficulty. of breathing on account of 


rd) displacement of the diaphragm, marked peristalsis, 
. tusea, pertodic attacks of colic, and vomiting which may become 
] treet, The colic is characteristic. The tightly filled coils of 


el above the constriction stand outoas sttf, often hboard-like, 


. Uimours, Phe pains and hardening come on in spasms, last 


al seconds, and then suddenly cease, While at the same time 


, Hse indicates the passage of fluid and gas through the 
| Wiiilst stenosis fram cicarrie tal action of a cireular uleer 
; : > much commoner in the lower of the small intestine, 

struction due to the hy pertrophic form of intestinal tuberculosis 
Sually: occurs in the Heacsecal region, more rarely in the ascend. 
| ; S caton.  Teo-czecal tunerculosis at first only causes dull per- 


“stent pain and tenderness, and afterwards, in consequence of 


252 \ CLINICAL SYSTEM OF TUBERCULOSIS 


advaneing stenosis, colicky pains, as describea above, and fiecu- 
lent vomiting. From the surgical point of view these ileo-ciecal 
tubercular tumours have been divided into three stages; in the 
first stage there are pains in the right iliac fossa, symptoms of 
commencing obstruction alternating with diarrhoea, and a distinct 
muscular resistance over the cecum; in the second a tumour of 
the cecum can be felt and often seen, with a distinet border in its 
lower part; if no operation: is performed the third stage with 
abseess and fistula is reached, leading: sooner or later to an in- 
evitably fatal termination. 

Tuberculosis of the bowel is) often) primary; Heller and 
Wagner found twenty-vight such cases in 600 autopsies, Recent 
observations show thar it is by no means rare in’ children and 
young people; but itis sul uncertain whether the frequency is due 
to the propensity of children fer putting anything oe reach into 
their mouth, or to the large amount of milk taken, or to a greater 
permeability of the mucous membrane. “The point e importance 
is that bovine bacilli, whieh are but slightly virulent for ad? its, 
may in children produce a primary intestinal tuberculosis But 

ve do got consider that food infected with bovine bacilli has much 
eadlanes to infect adults in general, and healthy adults in particu- 
lar. The mother’s milk so very rarely contains bacilli that it 
has no wtiological importance. Other foods which are accidentally 
much infected with tubercle bacilli may of course produce intes- 
tinal tuberculosis. But more important are the tubercle bacill: 
which are inhaled, deposited in the mouth and then swallowed 
with the food, thus giving rise to deglutition tuberculosis. This, 
however, does not always occur in the intestine, since the bacilli 
can pass through the intact epithelium, and also the intestinal 
wall, without leaving any visible effects behind. 

Primary tubercular ulceration of the bowels usually has a 
strong tendeney towards healing. But as this form usually occurs 
in children, who have but a small power of resistance to a genera! 
spread of infection, it runs, as a rule, an unfavourable course. 
The fatal ending is due to marasmus, or to general or meningea 
tuberculosis, 

Secondary intestinal tuberculosis is) much more common. 
Kisenhardt in t,0co autopsies on tubercular cases found the in- 
testine affected in 567 cases. Since Bollinger's figures show tha 
of these 567 cases only three would be without tuberculosis inthe 
lungs, it is clear that intestinal tuberculosis is a common com- 
plication of chronic phthisis, and — infection from swallo 


nittinmy mi t tye the + (ky 
SPULUTT THUS. De re Tras: rrequet 


Th: 


anti-bacterial action of the digestive juices, the ace passage ani 


eer 


aA 
= 
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slimy nature of the sputum, make it probable that intection only 
occurs When there is a great amount of bacilli, or but little food 


is being: taken. “These conditions are’ best fulfilled in the ad- 
anced » of philitsis with cavities, when the sputum is often 


swalioweg. Less important factors are the swallowing of bacilli 
trom outside, which have lodged in the mouth, the virulence of 
the bacilli, a feeble state of the tissues, and solutions of continuity 
in the mucosa. Infection of the bowel through the Ivimphaties, 
especially from the peritoneum, ts rare;and rarer still is infection 
rough the blood-stream as part of a general miliary tuberculosis, 
Lhe course of secondary intestinal tuberculosis depends on 

hat of the primary disease. The disease in the lungs may be 
severe and in the intestines slight, or the opposite may be the 
ise, or both may be either slight or advanced. Arrest and im- 
rovement are quite frequent, ard healing may occur, Stenosis 
he small bowel is always a sign of a tendency to healing, but 
may be associaed with other active ulcerations. On the other 
ind there are cases in which the diarrhoea cannot be checked, 
d othe disease runs a rapid course. Wasting and anaemia 
celerate the disease in the lungs, even if it is only quite slight, 


do raise the temperature considerably. Complications such as 


rte on into neighbouring organs or the peritoneum, or ine 
thon of the mesenteric glands, hasten the end, often by starting 


lary tuberculosis. The frequent occurrence of. the miliary 
he explained, since B. Fischer has shown that in cases 


ereular intestinal ulceration the blood. is constantly over. 
ead with trbercle bac ili. 
; , There is no. particular difficulty in’ the 
Diagnosis. diagnosis of intestinal tuberculosis if some 
he above-mentioned s¥mMptoms oecur wiih manifest tuber- 


ssn another organ lv the lungs. If this is absent 


 alagnosts may be very difficult. Fever, the 


especta 


appearance and 
the family history, and history of the 


ease, May point towards the tubercular nature of the intestinal 


stitution of the patient 


OMS, 


The detection of ulceration is very difficult, since it often 


ses Meosymptoms. Diarrhoea is absent in th 


he earher stages; 


enstipation is just as common as an early symptom. 


1, pus, and tissue shreds can generally not be distinguished 


he eve dn the loose steals, 


Occult bleeding is so important 


¢ diagnosis, especially if diarrhesa or other obvious signs 
ibsent, that the feces shoulc be examined for blood. 


ence from meat, mav be examined 
Wing simple wav. recommended by Rodari \ piece of feral 


MoE i: 
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material of the sive of a pot is placed with ao yda rod im aa few ec tube 
centizrammes of water, and botled te prevent fermentation In a second 
test tube cc. of benzom solution and 3 cc. of a treshly-prepared 3 per 
eent peroxide of byvdrogen solution are mined together One or two droy 
the fluid containing farce we added te thi if bleed peop rcy, 
biue-green, or blue colour will appeat Phe test ts very delve 


Pubercle bacilli cannot regular'y be found in the excreta, even 
with the help of the antiformin method, Phe detection in cases 
of phithisis is not absolutely indicative of mtes nal tuberculosis, 
since they may be due to switllowed ospucum. Also tubercle 
bach may be accidentally swallowed and appear in the fieces. 
The mere discovery of acid-fast organisms in the stools does 
not prove that they are tubercle baci! But although not con- 
clusive the discovery of the bacilli greatly strengthens the clinieal 
diagnosis of intestinal tuberculosis, if there ts no open disease 
in the Jung; and the diagnosis gains in certainty tt the bach 
are contained in portions of tissue. 

Phe very penetrating odour of the stools, and a marked in- 
dican reaction of the urine, are only indicative of much intestinal 
putrefaction, 

Wothe diagnosis of intestinal tuberculosis is clear, frequen! 
and severe haemorrhages point to the rectum as the seat of disease. 
The disease in the rectum, and also in the sigmoid flexure, ean 
he inspected with the sigmoscope; the typical ulcerations, infittra- 
tions and erosions of the follicles can be seen situated in a diffusely 
red mucosa, covered with pus and mucus, often blood ‘ained, 


Strietures of the bowel mav be due to tuberculosis or syphilis; 


tuberculosis in other organs indicates the former, the history and 
venereal symptoms point to the latter. Lately in’ the clinic at 
Bale the diagnosis of a tubercular stricture has been made by 
a radiogram, taken tive to six hours after a bismuth meai, a time 
when a stricture of the small bowel in its lowest part will Tx 


arly seen. 


seal tuberculosis is diftie ult te dhagnose ; io omav be 
‘ ‘hocancer or chronic perityphhitis, also with sevbala, 
sarc unomveosis, right-sided floating kidney or rena 


tumour, gall-bladder disease, ovarian tumour, enevsted fluid in 
connection with disease of the female genital organs, and lasts 
with tubercular disease of the small intestine, the pelvie bones «1 
the spine. 

We may limit: ourselves to the most practically mmportan 
differential diagnosis between ileoccecal tuberculosis, chronic per 
typhilitis and cancer, but when all the points have been consider 
mistakes are still possible. This is specially so in the diagnes 


between tuberculosis and cancer; even at an operation, or on 
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naked-eyvye examination of a specimen, a definite opinion May not 
he possible, and ean only be giver by the aid of the mix roscope, 

In favour of chronic periivphilitis are an acute onset with 
tever, &e., tenderness on pressure at MeBurney's point, the 
detection of a surrounding effusion by very light) percussion, 
absence of SYMptoms of stenosis, normal size of the inguinal and 
crural glands, elevation of temperature of shorter duration, and 
especially the detection by palpation of a tender swelling of the 
shape of the vermiform appendix ino the ileoseweal region, 
Attacks of nausea and vemiting are also more common with 
chronic appendicitis. 

In favour of cancer of the cecum are the older age of the 
pavient, sharp limitation of a move’ te compact tumour, rapid 
cachesxta, constant pain, shaeht or sVmMptoms of stenosis, blood 
HN the stools, sometimes fresh ana obvious, sometimes only on 
esting, absence or rarity of pus in stools, rise of temperature only 
nthe Tast stages, and negative diazosreaction in the urine. 

Points indicative of ileocweal tuberculosis are the vounger 
ige of the patient, tuberculosis elsewhere in the body, very 
chronie course, often lasting several years, a stiff, more or Jess 
tived, irregular infiltration of an elongated sausage shape, 
characteristic svmptoms of stenosis (obvious intestinal peristalsis, 
iternations of obstruction and diarrhwa), and colic-like attacks 
of obstruction, beginning with pains and peristalsis, then noises 
hike a suction syringe, followed by subsidence of the pains and 
diminution in size of the abdomen. Small amounts of blood often 
ippear mn the stools, Pus Is mere rare; tubercle bacilli can be 
trequently found, the temperature is raised, and the diazo-reaction 
DOSTEIVG, 

Suc tin recommends the use of radiography five to six hours 
Nera iasmuth meal. Absence of the shadow of the caecum and 
mcending colon between the shadows of the lower ileum and the 

insverse colon is typical of early as well as of advanced cases: 
that the diagnosis may be made by the radiograph, when i: 
innot be clinically. Stierlin has contirmed all his cases of radio- 
llagnasis by an operation; and explains the absence of shadew in 
he affected cecum and colon by the fact that the coments are 
forced so rapidly through this part that sufficient bismuth cannot 
Hlect to cast a shadow; whereas normally there is a relative 
elay in the eweum. 

Fest injections of tuberculin are generally of little value as the 
Mestinal tuberculosis is nearly alwavs secondary to disease elxe- 
vhere; but they may be used if there is no obvious primary 
lisease, or if the tubercular nature of this is not obvious. It js 
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only contra-indicated if constant pain at localized spots points to 
areas of peritonitis due to deep ulceration. ‘ 

Perirectal abscesses and fistula can be generally recognized 
by the finger and probe. A suppurating hemorrhoid) or an 
abscess in connection with typhoid fever may give rise to diff- 
culty. The rectal fistuke of diabetics are nearly always due to 
tuberculosis. A diagnostic tuberculin: injection may irritate a 
tubercular fistula. 

: The prognosis is always serious, and ts 

Prognosis. absolutely bad in’ early childhood, and 
when the disease is secondary to an advanced pulmonary tuber- 
culosis. Only the primary form in young adults, and the cases 
secondary to limited and favourable lung disease show some- 
times healing or marked improvement. In nearly all cases the 
classical dictum of Hippocrates that ** diarrhea occurring ina 
case of consumption is fatal? has not lost tts truth. 

Ileocweal tuberculosis is rather more favourable, since il 
usually occurs with disease in the lungs which is tending to 
connective tissue formation. 

Tubercular rectal fistula and abscesses with suitable treat- 
ment do well; but according to our observations they are fre- 
quently followed by pleural effusions. 

In the treatment of intestinal tuberculosis 

BF Sigal in phthisical patients it is first. necessary 
to cut off the supply of material containing bac ili. “Phe swallow- 
ing of sputum in older children and adults must be absolutely 
forbidden; in young children this is useless, and all treatmeni 
is therefore hopeless. 

The diet must be suitable and nourishing, but much 
must not be taken at one time. Cases must be treated indi- 
vidually, and the patient must take as much milk, cream and fat 
as is suited to his case. 

As a strict diet in cases of acute diarrhoea, albumen wate: 
(the white of one to two fresh eggs ina cup of boiled water, with 
a little salt) may be specially recommended, also thick soups an 
weak tea and toast. 

In chronic cases of diarrhoea use may be made of pigeon, 
chicken or veal broth, thickened with oatmeal, groats or rice: 
or of spinach, asparagus, cauliflower or potatoes cooked wit 
milk; or of white meat or fish. Prepared foods may be required 
Fat meat and rich fish, salads, sugar, sweet fruits, and stron 
sauces are to be forbidden, When milk is well borne, that ts 
when it does not increase the diarrhoea, it may be ordered 
frequent small quantities. The addition of one to two teaspoo! 


A 


A 
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fuls of lime water or one of cognac may be an improvement, or it 
may be taken in tea, barley Water, or cocoa. In other cases 
kéfir or yoghurt may be of service. It is useful to wash out the 


bowel by taking } pint of varm mineral water (Ems, soda, 
Carlsbad, &c.) early in the worms. Too much fluid, and 


especially cold drinks, n ust be forbidce 

The dietetic treatmen mist be combi ned with absolute bodily 
rest, with hot packs, wariy faihs, and 1 ‘Miperate frictions. 

The specific treatment INay ov conloved if the state of the 
primary disease does not exclude it. But no dogma and no 
plan can be laid down with regard to any treatment. A sudden 
profuse diarrhoea may compel an alteration in the whole treat- 
ment. During the open-air cure the whole body must be kept 
properly warm by remaining in bed. Acute attacks render drugs 
necessary and compel the intermission of tuberculin treatment. 

A large number of drugs are employed, but not seldom they 
all fail. If administered during the attacks of diarrhoea alone 
they nearly always fail; they must he continued for weeks and 
months, but a change in the preparation may be frequently tried. 
Without giving a complete list we will name a number of drugs 
\hich are the most useful. The smaller doses are for children, 
he larger for adults. 

Preparations of tannic acid and tannalbin (15 gr.), tannigen 
(7 to 15 gr.), tannyl (15 to 45 gr.), tannoform (7 to 15 gr.), tanno- 
col (7 to 15 gr.), tannismut (15 gr.), can all be taken several 
mes a day. Ewald recommends decoction of calumba with 
mnigen and salicylate of bismuth. 

Of the bismuth salts there are bismuth subnitrate (5 to 

5 xr.) the subgallate (5 to 15 gr.). The latter, dermatol, has 
heen praised for its prolonged astringent action; according 
) our experience it shouid be given in amounts of at least 90 gr. 
day; in severe cases in adults it may be given as bismuth sub- 
gallate 15 gr. with extract of Opium or pantopon six times a day. 
einer recommends in cases of rectal ulceration that insufflations 
it subnitrate of bismuth should be directly applied through the 
etal speculum, or the same drug may be given as an enema 
th warm oil, In the rare cases in Which tuberculosis is 
calized in the lower colon large starch enemata are useful. 
Liebermeister particularly recommends oxide of zine (1 to 
xt.); Boas uses calcium carbonate and calcium phosphate 
'S gr. of each in powder). 
In severe cases, especially with pain, opiates are necessary, 


inless they are contra-indicated by the tender age of the pa 
tneture of opium may be given in doses of § to. 15 minims several 
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times a day. We recommend that small doses of 5 minims should 
be given every two hours, Tf tenesmus is present it should be 
given as a suppository. Opium should not be administered to 
infants, and with adults it should not be continued for more 
than three to five days ata time. In cases of colic due to stenosis 
morphia injections are the best treatment. Owing to its slight 
depressing effects on the respiratory organs, pantopon injections 
may be preferred (15 minims for adults, 4 to 7 minims in children, 
of a 2 per cent. solution). Pantopon may also be given in drops 
hetore food (for adults 10 to 30 drops of 2 per cent. solution three 
or four times a day, for children of 2 vears 2 drops, and for each 
year £ drop more up to 6). 

If blood is mixed with the stools gelatine may be given by 
she mouth (one dram of a to per cent. solution that has been 
boiled), and at the same time by the rectum in a small enema 
with bismuth and opium. The treatment: by regular irrigation 
of the rectum and. rectal application of subnitrate of bismuth 
emploved by Jos. Muller may he useful in severe cases. 


An enema of two pints of warm water is given in the morning, which 
the patient noust expel at once An hour later, by means of an irrigate 

a large soft india-rubber catheter, one to two dessert-spoonfuls ot 
bismuth suspended in half a pint of warm water Is run into the bowel; 
fter ten to fifteen minutes the water ts drawn off, while the bismuth remains 
in contact with the mucous membrane If after prolonged use of this treat 
ment pain ts caused, five to ten a of tincture of opium must be added 


For regular washing out of the bowel mineral waters cf 
disinfectant. and astringent fluids may be employed, such as 
salicylic acid solution (im 1.000), tannin (5 in 1,000), or silver 
nitrate solution (4 in 1,000). 

The chronic constipation in early cases of intestinal tuber 
eulosis, and the diarrhava and tenesmus due to accumulations 1 
the lower bowel, frequently require treatment, The diet should 
be rich in cellulose, and should contain vegetables, stewed fru, 
marmalade, brown bread, honey, and butter. Systematic 
administration of oil, whieh diminishes both the motor an 
sensory ITPLLation, and has a favourable effect on the colon and 


rectum, should be ordered. 


For adults 4 to } pint of warm olive or linseed oil, in children one-th 


of that quantity, is introduced into the rectum with the patient in the 
lateral position, which must be manta for half an hour after; att 
to 2 hours more of rest in bed the patient goes to stool Fleiner os 
stained better results from the addition of creosote to the oil (t int 
John Muller uses « nly 2dr, introduced through a tube 8 in long 


There are no fixed indications for the surgical treatment 
g 


arse? 
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intestinal tuberculosis. The general condition of the patient, 
the amount of the disease in the lung, the severity of the opera- 
tion required, and the duration of the ancesthesia must all be 
considered, Cases of disseminated Intestinal tuberculosis are 
unsuitable, and isolated ulcers only need operation when they 
are causing stenosis. In general it may be said that the results 
of operative treatment of tubercular intestinal ulceration are very 
bad, and that they must be so, since the ulcers are usually 
multiple. Tt would be well to limit operative interference, apart 
from the cases in which stenosis renders it absolutely necessary, 
to those forms of ilee-ceecal tubercular tumour, which are causing 
motor insuflicieney of the intestines. Which Operation to 
choose extirpation, entero-anastomosis, or enterostomy with the 
formation of an artificial anus—must he decided after opening 
the abdomen. Radical extirpation can only be performed if the 
lunge disease is not advanced, the tumour is movable, and not 


widely spread, the neighbouring Iwmphatic glands not infected 


ray i 

ind the surrounding intestine is not adherent to the tumour. 
\ccording to statistics of the St. Hedwis Hosnit lin Berlin, in 27 cases 
eocwcal tubercle 2 radical operations we erformed with 7 death 
cent). On twice could the cecum alone be resected no all the 
cases the ascending colon, in four also halt the 1 verse colon, and 
ee the whole transverse colon. require 1 ret nly three cases 

Iso stricture of the small bowel (Eschenbach 


Operative treatment, in spite ot advances LE SELEY 


abst 


ver 

very serious procee | nartly on account of the very bad 
eftects of the narce the diseased lune. Nevertheless, 
cording to the exper of Hofmeister, Kocher, Korte. and 


It is successful ina certain Proportion of cases, so that it 


‘eems to be indicated if internal treatment fails, if the condition is 
Ising pain, and if the patient: desires the operation, But it 


auld be limited to cases Of Teocweecal tuberculosis Wao ot good 


} 


<eneral condition, 


Perirectal abscesses are to be inc ised, the contents emptied, 


lithe interior energetically cauterized, 


Fistulee remaining after incision or spontaneous rupture, are 
‘so to be treated surgically. The position of most anal tistulce 
he subcutaneous and submucous tissue renders a superticial 


ison sufficient, without interference with the sphincter, In 7s 


; 
eent. of the cases this leads to healings: and relapses after 
nplete healing are rare after this omer Hien. On the other 
L the division of the sphincters, which is necessary for the 


wo open of deep fistula. leads to prolonged insufficiency of 


1 tigae 3 


MUSES, so tat tie surgical treatment of this form must 
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thev are considerably mor 


those of bon 
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itoaft tuberculosis of the whole diges- 
les the prevention both of pranarys and 
rans. Lt is of particular impor- 
requires speci 


Had be begun 


The stomach mus 


a mechanical, 

Kap Ine, insuflicient mastication, 

particularly of an: hic nature, 
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compete 
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We prevention 
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tubs i scan never 
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cooking of food, and this is the more necessary as the human 
bacilli are even more dangerous for the human digestive tract 
than bovine bacilli. Those working in dairies and the milk trade 
should therefore be subject to. official Inspection, Phe whole 
subject: will be considere | in’ connection with tuberculosis in 
children. 

The prophylaxis of secondary tuberculosis depends on the 
means of prevention and cure of pulmonar¥ tuberculos s. 9 In 
cases of open tuberculosis the doctor should repeatedly warn the 
patient not to swallow the sputum either from ‘enorance, indo- 
lence, or aversion to the sputum flask. It is not a hardship, 
but in the interests of the patient, that he should be informed of 


the bad effect of swallowing the sputum on the digestive organs 


and also on the whole constitution. “These prophylactic measure 


are most important in childhood, and even compulsion must be 


used, 


6. TUBERCULOSiS OF THE PANCREAS. 


A ivpical miliary tuberculosis, but Shohils 


Anatomical 
Changes. 


rich in-cells, mas appear in the parenchyma 


‘ ver ee ee ' ' F y¢* Pere | 
er inierstitial tissue of the panereass: the 


dividual tubercles are of the size of a millet. or hemp seed, of 
whitish vellow colour, they caseate rapidly, and form small 
vsis and larger cavities. Or there may be tubercular changes 
the Iwmphatic glands, which lie in the pancreatic tissues, while 
he parenchyma of the pancreas undergoes — selling and sclerosis. 
There are no characteristic syinptoms of 
Symptoms and : 


tuberculosis of the pancreas. | Sometimes 
Course. 


there may be a hard, Slightly nodular 
Ing, Without definite outlines, to be felt. The pancreas is 
ected secondarily ; recent figures show that this occurs not 
ommonly in’ general Miltary tuberculosis, and in chronic 
Imanary tuberculosis of childhood. The’ infection mav take 
ie through the blood, though the Ivmphaties, hy direct con- 
especially from infiltrated and adherent retroperitoneal 
inds, or from passage of the bacilli up the duct. 
: : Por the diagnosis the detection of SVN plans 
Diagnosis. due to panereatic disease js WMpaortan 
mest marked of these are glycosuria, imperfect digestion of 
s shown bv fativ stools, the detection of undicested muscle 
Dsent. 


Phe differential diagnosis must be made from Cancer, Sar- 


res in the stools, while jaundice is a 


ma and eumma of the nancreas also from cancer of the 
Mych GumMMa t H ; 


mach: the latter causes no pancreatic symptoms, and the mass 
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does not disappear on inflation ot the stomach, like the deeper 
panere atic tumour. The age and history of the patient, the 
growth and mobility of the tumour, and the results of the iodide 
or tuberculin tests will in many cases lead toa probable diagnosis. 
, The prognosis is, in spite of the usually 
Prognosis. chronic course, on the whole unfavourable. 
The condition aggravates the primary disease, and may extend 
to neighbouring organs (duodenum, pleura), or may lead to 
perforation. 

In cases of correct: diagnosis with a good 
Treatment. z f Ss ae : ere 
general condition and slight | primary 
disease the treatment may be surgical. Our experience is sul se 
slight that no definite indications are possible. “The adminis- 
tration of pancreatin for its antibacillary action on. the tubercle 


baciflus dees not seem to us to promise well. 


7. TUBERCULOSIS OF THE LIVER. 


: Phe commonest change produced in- the 
Anatomical ; 
liver by tubercle baci is the formation of 


Changes. miliary tubercles, which are generaliy 
sinall, and difficult to recognize on account of the fatty degenera- 
tion of the organ; if the fatty changes are very advanced the 
tubercles may become absorbed. On account of the growth ot 
surrounding connective tissue an extensive tubercular interstitial 
hepatitis is) produced, which must be considered as an effort 
towards healing, and plays a part in the production of atrophic 
cirrhosis. We do not share the opinion of those French writers 
who consider that hepatic cirrhosis both in the atrophic form of 
Laennee and in the hypertrophic form of Tanot is usually ot 
tubercular origin; and we leave open the question whether 1] 
tubercular toxin by itself can produce a specific CONnMeCHVE Lisstic 
hyperplasia of the liver, An intimate relationship between tuber- 
culosis and hepatic cirrhosis seems, however, undoubted. Als 
tubercular changes localized in the neighbourhood of the live 
may by extension of inflammation lead to connective tisste Oo. 
growth in that organ. 

the miliary nodules in the liver develop into 
size of a pea or hazel-nut; and these nodular tumours may o 
an impression of metastatic growths. Tf they caseate sm 


abscesses, the so-called liver CONTLIES, are formed. Of cry 


earity is solitary and conglomerate tubercle of the liver, t.e., 


isolated mass of the size of the 


rrr 7 te + - eee mn 
LTaAnUIAUON tisste and mecrosthy ft i . ne preare: 


cells, typical Langhans'’s giant cells, and tubercle bacilli. 
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heen called ‘ tubercula permagna hepatis 3; and only about 


even cases are known. Lastly, tubercular perthepatitis must 


ve mentioned; it is a form of localized drv tubercular peritonitis, 
vecurring on the surface of the liver. 


Th symptoms are very inde“nite.  leterus 
Symptoms and. Shade. . 


is absent, or if it occurs it is due to tuber- 
Course. 


cular glacds in the hilas of the liver eom- 


pressing the bile-duets. Enlargement of the liver cannot usually 
be detected; only in the rare cases of the formation of a large 


nodule will pain and tenderness point to liver disease. More 
Important is the oceurrence of urobilinuria and the alimentary 
levulosuria described by Strauss. As signs of hepatic insufh- 
ereney they indicate that the parenchymatous cells of the liver are 
affected, but do not show whether these changes are themselves 
tubercular, or are merely the concomitants of tubercular disease 
‘ sewhere, 

Perihepatitis can be clinteally recognized Dvoa friction rub 
and tenderness on pressure over the liver. 

Tuberculosis of the liver according to Orth is never primary 
but there are sixteen cases of primary tubercular masses in the 
wer published. As a secs ndary affection it is part of the general 
blood infeetion in miliary tuberculosis, or may be due to intestinal 


tuberculosis, in which condition a large number of tubercle bacilli 


ire carried by the portal circulation to the liver. Also infection 
may oceur through the biliary passages. Since in spite of these 
factors tubercular hepatitis is not common, and gross tubercle in 
he liver is very rare, the liver must have creat powers ol 
esistance to the tubercle bacilli. 
J : Since miliary and interstitial tuberculosis 
Diagnosis. Is very rarely observed during life. the 
agnosis is indefinite. We may determine that the liver is more 
less affected and funetionless hy recognizing the increase of 


obilin or urobilinogen ino the urine, and by detecting the 


resence of a levoerotatory sugar after taking 50 to 100 erm. of 
evul 


ose. Hildebrandt: observed undoubted) kevulosuria in a 
iseof miliary tuberculosis of the liver from swallowing 50 erm. 
levulose. 


Levulose is easily detected in the urine it the latter does not contain 
krape sugar; the clear urine free from albumin is kevo-rotatory, it also 

the reduction tests, and ferments with yeast If the urine is heated 
resorcin and hydrochloric acid, a red coloration and a darker pre 
tate appear, the latter redissolves with al 


iinocan be detect 


aay Dee eee © 


de of zine are added to the urine, and then an equal amount of 
mium chloride, which redissolves the precipitated oxide of zine If 


Ses ehbriemncny sFtsr th taregp 


om ctatinetiits eh tnt ea hbaenann Lacan cnbind snipe nish’ wesemmbied Lidbs Lace DRE acaba adhe 


ROHAN rts het en oes 
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Lee ed Hurd held ina test-tube against a dark background shaw i 
tel Vea I nol pte-ct 
{ en can be tod by tre 1 i ine with 
1 ct ethy tober h | hydroe ll 
\ It wre as { h 1 red cole 
\ | he ¢ I, whicl sith mort rine i ; 
| | ed n | 1\ in ot clit rh nad weut 
\ es ‘ noof the liver, bat ita I Pitnondy tad \ rcancer of 
he \ 


Phe discovery of urobilinogen, urobilin, and kevulose taken 
to 


nh conjunction with the other clinical signs may at least lead 


a probable diagnosis. 


Further difficulty in the differential diagnosts is caused by 


the fact that tuberculosis of the liver mav be a secondary to a 


cumina, abscess, or other diseases. In cases of tumour of the 


iherculosis must he thought of, but can only be considered 


8 Bas tal Ga 
he primary disease, if other more common conditions can he 
scluded: with certainty. 
Liver changes appearing during the course 


Prognosis and ; : 
+ of tuberculosis are an unfavourable sig 
reatment. 
eatment hey mean that the disease is no long: 


alized, and that the liver has lost its power of resistance ans 


Sassimilative functions, 


For isolated tubercular liver tumours surgical treatmeni mas 


be considered, since wedge-shaped resection of the tumour a 
1 ding part of the liver has given good results. General 
tly ‘ nt of liver tuberculosis can enty be directed agains 
Pp y disease; and as we are almost helpless agains 
general tu losis and tubercular ulceration of the bowel, ot 
ument of ndlary infection af the liver must be mere! 


S\ Wp rte Matte. 


: Primary tuberculosis of the gall-bladad 
Anatomical és eo : oc) ; 
Oecurs as a CHOON Ulcerative CHOlCVSTI 


hanges an 7 
Changes and usually as part of an old tn 
' 


Symptoms. are j ; 
ympto such i nempvema of the galle-bladder d 


teh as an x 
tion by siene, The @all-oladder may also be attacks 
\ lasts: secon F rHiy to disease in other Orvans, especti 
lung, or as a part of miltary tuberculosis. The bile-du 
Iso may be mtected by tubercle from the itesiinal tract, and 
re breakine-down af these tubercles the « we omav be earrie 
to the oall-bladder, and produce a cireumscribed  tubereul 
me ate 
Phe clinical svinpioms are not characteristic; they ma. 
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together absent, or may Ge iedistineuishable frony ilose pri 
luced by cholecystitis, Wit or witheut drliary 

. P Phie byecdsvete CHAR MOS AI ONCE MO 
Diagnosis and oe \ 
sitbit’, «Ai He? TeeeSe it Pragte SENG ChERGE Vat N 
Treatinent. F ; 
PIRT et heesmtis: Sthoewests mn ni 
Hise; and a diaguostic laparotomy will Gen decile heiher this 
due to cancer or tuberculosis. 
Phe treatment consists in elironic cases in total ex Pp re 
we organ Isut there is the eer, ¢ No priaars ISUS, 
i such WW opera moa stl Ujpoal tile Wn iV or nreninees 
tbereul sis. \\ pe'hy Wh i ile SIN 6 tie ecall-b tele Is anid 
yned with qinpyema and callestones the doubk operation ¢ 
pening and draining, with laver excision, navy be considered. 
This can only be settled for each case separaiely, alter rr 
mddomen has been opens 


9. TUBERCULOSIS OF THE PERITONEUM. 


A sharp distinction between tuberculosis of 


Anatomical 
Changes. 


lw peritoneum and tubercular peritonitis 


Snot | ible, on account of the number 
SiUOP aL Cases Nevertheless, ac ling to the form of the 
eercutar dntection the patholosical preture is different. 

When an acute infection takes place thro; eh the blood count- 
smihary both surfaces of the peritoneum, 
werally in : of the diver and spleen. Since 

duration «af e disease is very short, acute miliary. tubercu- 
vis ot the peritoneum cannot form a darge etfusion. When 

scan etfuston iomay be serostibrinous, hawnorrhagic, or 

ent. [ts counterpart is the acute circumscribed tuberculosis 

hie perloneum, im h, owing to the previous formation of 
MOUS TEsstie, tlhe produ on f tubercles a Cascou \« tiles 

t | to the PCR. TCL Veee V1 OMS of dowel fubercu 

epatilis and perisplenitis also belong to this ca COOP, 

More common and of more practical imp mee ois the 

w tubercular peritonitis, which becomes eradualiv diffuse. 
ling to the predominance of fibrous masses or of fluid 


latmon it mave be described as drv oor exuda Be, Gar 


In the drv gorm the His of be STH consequence of con- 

ve tissue formation are united to each other, and to the oth 

Sait 1 oorea ; ) e nel } ( and the 
‘nium, as a result of contraction, ts converted into a thicl 
upy mass. Different sections of bowel may become cut off o1 


spiaced, also quite larece pseudo-tumours mav be formed. 


tive form the amount of Maid is creater thety the 


i 
i 
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plastic exudation. The effusion may be serous, sero-lbrinous, 
haemorrhagic, or more rarely purulent, and in ditterent cases may 
vary from several hundred cubte centimetres to many litres. tt 


ia 


mav be freely movable, or mav be loculated bv fibrous adhestons 


ito ‘coor smatler cevsts. Phe exuda 


e usually contains 
tubercle bacilit. 


ise 


If a tubercular intestinal ulcer breaks through into the open 
pert COVELL, Cade h formomas Jere ome converte | Mtoe ah acute Sep 
peritonitis, 


The acute mifiarv tuberculosis of the pert- 
Symptoms and e-acule mibary tubercult le per 


toneum owing to its rapid) course is) but 
Course. 


rttle in evidence, or it is overshadowed by 
the severity. of » ceneral condition. tno acute circumscribed 
tubercular peritonitis there will be spontaneous pain and tender- 
ness over the affected region, usually also interference with the 
functions of the bowel (diarrhoea or obstruction), and a ftriretios 
Sot nel. 
More characteristic are the SViNpLans of chronic, dittuse, dry 
or exudative peritonitis. “Phey consist of faintness, weakness, 4 
sense of fulness in the abdomen, loss of appetite, pains in the 
‘ny Which come and go, and are seldom sharp, but 
vy associated with diarrhaa. Tf an effusion forms 
patient himself will often supply the information that in spite 
of general wasting the abdomen has become larger.  Meteortsim 
is a very common symptom in consequence of hindrance to the 
intestinal peristalsis; more rare are pain on micturition anil 
retching. Vomiting may be due to severe meteorism or to colicky 
pains, or may be fecal in character if defiecation is obstructed 
by adhesions and contractions, so that obstruction and flatules 
distension are produced. Tf the abdomen is much distended bs 
fiid or meteorism, dyspnoea may occur. Fever is only rarely 
absent, but io runs no characteristic course; there are intervals 
free from fever, and the temperature usually rises higher during 
menstruation. Phe pulse is accelerated, also the respiratiot 
The stools are loose; children not rarely have colourless, fats 
stools. Jaundice may occur from obstruction to the bile-duct. 
The appearance of the abdomen will vary with the predom- 


inance of the dry or exudative form, or with the combination « 


fibrous adhesions and = contract.ons with effusion. In thi 
children the thickening of the peritoneum) can often be felt « 
pinching up a fold of abdominal wall. In adults there may |» 
diffuse or localized resistance and pseudo-tumour, or if there 
free ascites fluctuation will be obtained, which will vary WI 


change of position; encapsuled fluid resembles a evst. Tf the: 
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ismuch uid resistance and thickening, tumours ean no longer 


be felt; but after the fluid is withdrawn they can be detected, 


especially the rolled-up and adherent omentum. ta other cases 


mn which meteorism is present, when the patient les on his back 


: 
there may be a tympanitic note over the whole of the abdomen, 
or the upper part may be resonant, while the lower and lateral i 
parts are dull on account of the fluid. Or shrinking of the | 
mesentery may cause a clear tympanitic note over the right side, ; 
while the left is dull. 

Tuberculosis of the peritoneum is a very common disease of H 


the first part of adult life, after forty it becomes rarer. It oceurs 


Without anv other tubercular disease which can. be detected, but 


such cases do not prove the existence fia pronary form, since 


the original focus mav be MMpossible co discover, Secondary 


tuberculosis of the peritoneum is due to tubercular uleeration af ‘ 


he bowels, to enlarged mesenteric and retroperitoneal glands, 


o tuberculosis of the uns oF pleura, or to acute general tuber- 


Wosts. Whether in females genital tuberculosis plays a part 


s keenly discussed s in men infection hardly ever occurs bv this 


ute, 


Phe views as to the connection between pereneal and penital tuber 


were fully discussed at the last German Gynecological Congres 


1) Kronig upheld the view that when beth conditions occur together 8 
eritoneal disease is primary, and that in the venital organs secondary t 
continuity, or that both infections occurred together from) some third e 
tree producing: a-blood infection, and that a reneralized peritoneal tuber 4 

ardly ever arises from disease im the venital organs \lbrecht 
n-idered as a result af roe Post-mortem examinations, and trom clinical 


mination and animal experiment, that the twe conditions were f equently 


bined, and that either could give rise to the other: in one-third of the 


tupsies it could be seen that the penital disease eave rise to diffuse tube, 


ir peritonitis, but that the peritoneal tubereulosis very rarely cased 


tse of the penital organs; also that ino wome n, much more frequently 
nin men, a simultaneous infection of both organs through the blood 


ims, sinee, owing to the intra-peritoneal position of the female organs, 
ire more largely supplied by the peritoneal vessel 

schlimpert im 3.5t¢ autopsies found no tase 4 f isolated peritoneal 
te, aind: no: case of primary isolate { genital tubers le There «are no 
nt observations to show that peritoneal tuberculosis develops spon- 
usly out of genital tuberculosis, The peritoneum is found affected 


h more often with seve tuberculosis of other or; 


wns 


The course of peritoneal tuberculosis, apart from the acute 


nary form and the complications introduced by ileus and per- 


rauion, Is, as a tule, slows arrest and Improvement, and even 


Ontaneous cure are not rare. Tt has been commuted that un. 


ated peritoneal tuberculosis leads to a fatal issue in 30. per 


nt 


of the cases in one to six months, and in 25) per cent. 11 


months to five vears. 


| pmemeqnecateamieh ities 


CLINTON SYSEEM ot PLE BERCLLOSIS 


tubercular periloniis may Pun an aeule: « 
the cases it begins acutely, 


. TV potion I, oat preumac 


dren is usually due toe tuber 
hh hepatic errhosts, svphilis, and obliterate 
be forgotten. 
In spite of the characteristic symptoms 
Diagnosis. ditenosis is) sometimes only made with 
difficulty. The condition must especially be distinguished from 
chronte peritonitis of a non-tubercular nature, e.g., from trata 
tism, cancer of the peritoneum, hepatte cirrhosis, more rarel 
sarcoma, ovarian evsts, and ascites due to heart, Kidney, ain 
HitectlOtin Gisease, 
Onty ; ry exact history anda prolonged observation of th 
toa correct diagnosis. Experience shows that the 
large mayo HV Of Cases ot chronte itlaoamation of the perilone un 
are of a tubercular nature, and with the discovery o { rou 
the body the diagnosis gains in certainty. 
of tubercular perntonitis are chronic, variable 
ains and tenderness, the formation of an cthusion, general 
ting, and diarrhaa. 
On the her hand neither ie HaAZO-uUrinary re 
a half-moon shaped area of dulness with tree 
ubercular disease. he tubercular nature of an 
becomes certain 4 erele baci can be Cemons 


teriolowieally or by animal exp wiht. 


ver has the great drawback that the intraperitoneal injections 


on animals take four to six weeks to give results. The attemp 


made t ‘nothis period by means | s method ¢ 
Myecting fluid dota the subcutaneous tissues a guinea-pig 
the nearest Ivimphatic glands having been previously forcih 
crushed, or by Oppenheimer's modification of injecting the 1] 
directly into the do not give sutficiently certain results. 
law mis Can he quickes 
made by an exploratory laparotomy; when the pathologica 
changes can be directly inspected, their origin is usually cleat 
The exploratory operation is the more urgently indicated the 
probability that e disease is tuberculars; since 
this case the laparotomy will also be of therapeutic value. 
lf there is no effusion or ¢ } (ory Operavlon 1s COMET 
indicated, a diagnostic tuberculin injection may remove doub 


The distinctive focal reaction is characterized by abdominal pain 
vreat feeling of distension, nausea, vomiting, and frequent 


mare or tess profuse diarrhoea, Kor the differential diagnos: 
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roalmost hopele hisease. Both these seem to 


reme opinions, even wicderine the variable 
Prank and 1 the middle view that since 
need not be surprised 


reated on conserva- 


consists in opening the abdomen, and 


noving the fluid through a laparotomy incision; a tubercular 


ermuiform appendix, or a diseased mav be removed at the 
RE aor ty cicae (Het erg Ha hioad, NL ibis Be, eae Pee eae a 


{ t 


ount for the good results thus obtained need not be separately 
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considered, since there is none which covers the whole ground. 
Probably a reactive hyperemia and a passage of bactericidal 
leucocytes into the peritoneal cavity play the chief parts. In 
any case, the curative effects are undoubted. Konig first 
recorded in 1890 131 cases of simple laparotomy with 65 per cent. 
permanent cures, in 1893 Roérseh published 358 cases with jo 
per cent, cures, in 1896 Margarucci 253 cases with 85.4 cures, in 
189g Ebstein 218 cases with 78.8 per cent. cures. The dangers 
of fistula and hernia after the operation are not great, and 
relapses are seldom observed. 


Zweifel, Rissmann, and others combine insufflations of iedoform into 
the peritoneum with the laparotomy 

Recently A. Hofmann has recommended painting the parietal and 
visceral peritoneum with to per cent. iodine tincture before performing the 
toilette of the peritoneum, In dry, as well as in ascetic cases, this procedure 
leads to a hastening of the cure. Bad effects from the iodine er from the 
after-formations of adhesions have not been observed. The method deserves 
a further trial 


Compared with laparotomy, puncture of the effusion, fol- 
lowed by washing out with sterilized physiological salt: solution, 
and injections of iodoform (1 to 5 per cent. in emulsion at inter- 
vals of four to eight days) is not without danger, and gives poor 
results; the effusion rapidly returns. 

In cases of dry tubercular peritonitis Friedrich has had good 
results from the artificial production of ascites by means of 
glycerine injections, which produce a hyperemia. The injec- 
tions must take place at increasing intervals. The amount of 
glycerine is 20 to 25 grm. for children, and 30 to 35 grm. for 
adults. Erler recommends that a permanent subcutaneous fistula, 
lined with peritoneum, should be formed. 

The medical treatment of tubercular peritonitis must be based 
on general hygienic and dietetic treatment, and may best be 
carried out by specific administration of tuberculin (Ganghofner, 
Fr. Muller, Zoppritz, and others). With this method Birnbaum 
in Gottingen has obtained such convincing results that) tuber- 
cular peritonitis need no longer be submitted to operation. — In 
the Breslau clinic, where, on the other hand, all cases are 
operated on as soon as diagnosed, during convalescence, even 
six or seven days after the operation, injections of old tuberculin 
are begun; and Heimann does not hesitate to refer the good 
results, 54 per cent. permanent cures in women, both to the 
laparatomy and the tuberculin: treatment, 


Rest to the body and hyperemia of the peritoneum may be 


assisted by Priessnitz’s warm or alcoholic compresses; and re- 
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absorption may be stimulated by inunctions of mercurial oint- 
ment (30 to 60 gr. a day, tll salivation commences), and 
systematic rubbings with soft) soap. Constipation must be 
treated by diet and enemata, diarrhoea also by ast and by 
astringents, pains by alcoholic compresses and opiates, and 
meteorism by enemata of camomile. The effects of the internat 
administration of creosote preparations, of iodides as re- 
absorbents, of arsenic and iron as tonics, and of cinnamic acid are 
more than doubtful. On the other hand, it seems that exposures 
to deeply penetrating Roéntgen ravs have a good effect in cases 
that are no longer operable, and they should be always tried.* 

The question when medical, and when surgical, treatment 
is to be used is not easy to answer. Tt seems certain that tuber- 
cular peritonitis of itself seldom causes the death of the patient, 
and that expectant and operative treatments have about the same 
mortality. There has been an attempt to distinguish between the 
two sexes and to recommend the operation more for males, since 
this is the quickest method of cure, and gives better results in 
men than in women; on the contrary, the conservative treatment 
more often causes a cure in women than in men. Each case 
must be carefully individualized, and from its severity the opinion 
may be formed how long to persevere with medical treatment, or 
a what moment an operation is indicated. In any case surgical 
interference must be avoided if there is active, advancing, primary 
disease elsewhere, if there is much feebleness or heart weakness, 
or if the temperature is very high. Every case of tubercular 
peritonitis should not be at once treated with knife, but only if 
other means fail. Doerfler correctly says: ‘* We only operate 
now if, in addition to the ordinary symptoms of chronic peri- 
tonitis, there is daily hectic fever, which is weakening the patient, 
or if the course of an acute tuberculosis is so rapid that) the 
patient retrogresses daily and there is a strong probability of a 
fatal issue unless energetic means are employed. [tis clear that 
laparotomy must be kept only as a measure ino reserve, which 
may aid the natural tendency of tubercular peritonitis to heal. 
Accordingly cases of simple, primary, exudative peritonitis, so 
long as the symptoms indicate that the fluid is merely serous, 
even if the ascites is abundant, may be treated for weeks, even 
months, conservatively, careful attention being of course given 
'o the general conditiea, the amount of strength, and the resist- 
ince of the patient.” 


* The translater has seen very good results in cases of abdominal tuber- 
losis from direct exposure to the sun's ravs at a high altitude. The chief 
lisadvantages of this treatment are the length of time required and the 
Xpense involved. 


! | 
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It is generally considered that laparatomy is indicated if the 
effusion is so great as to be dangerous, and is causing much 
respiratory disiress, if it returns after simple puncture, if the 
effusion is purwent or caseo-purulent, if the bowel is stenosed by 
inflammatory changes, and if the tubercular peritonitis is accom- 
panied by tumour of the internal genital organs. In all suitable 
cases the combined general and specific treatment should be first 
tried, and the operation only performed if these fail. According 
to Doerfler, Hildebrandt, Thoenes, and others, the operation, to 
be successful, should not be done too soon; a similar conclusion 
as has been formed in regard to tubercular pleural effusions. On 
the other hand, for eases in which internal treatment fails, and in 
which the fever is heetic and the strength being lost, the opera- 
tion must not be delaved too long, ull the state of the patient 
makes it hopeless. 

There is also a difference of opinion as to the treatment of 
tubercular peritonitis in children; it is only agreed that the ascitic 
form should not be punctured. Otherwise there are those who 
recommend that all cases should be operaied on, except quite 
voung children, or if there is generalized or pulmonary tuber- 
culosis. The supporters of the conservative treatment point, not 
Without reason, to the -tatistics, which show that the prospects 
of a permanent cure after the operation are not brillant; and 
they consider that the operation is quite unnecessary in the fibrous 
form. We do not take the extreme view that either one or the 
other method is the only correct: treatment for children with 
tubercular peritonitis. We recommend rather an expectant in- 
dividual treatment, such as has lately been supported by 
Cassel. Tf in spite of suitable general treatment and the use of 
the proper internal and external remedies for several weeks there 
is persistent fever, if the swelling of the abdomen does no! 
diminish but rather inereases, and if, above all, the child is wast- 
ing, conservative treatment will not sueceed, and the operation 
should be done, whatever form the peritoneal tuberculosis pre- 


sents. After the operation an attenpt should be ma le to cure 


the peritoneal condition, as well as the latent or manifest primary 
tubercular focus, by a svstenatic tuberculin: treatment. This i 


especially important with children to ensure a permanent result, 


10. TUBERCULOSIS OF HERNIAL SACS. 


Puberculasis may appear as miliary, nedu- 


Anatomical : i ; : 
lar or diffuse thickenings of the hernial sa 
Changes. more rarely ef the hernial contents. | 
attacks especially the neck and the bottom ef the sae. Tn recen 


hernias the tubereular process accompanies ascites, 


Abab pees eet 
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Tuberculosis of the hernial sac causes 


Symptoms and 


Cc periodic attacks of pain in) the abdomen. 
ourse. 


It progresses gradually, and appears chiefly 
in male patients, and especially in children. Lt is nearly always 
secondary, but a primary disease is possible. It is associated 
with tuberculosis of the peritoneum, the mesenteric glands, the 
epididymis, and especially the bowel. 

The diagnosis is particularly difficult: with 
adherent and irreducible hernias. The 
existence of intestinal or peritoneal tuberculosis, the detection of 
fluid, which according to the position of the body occupies the 


Diagnosis. 


abdomen or the hernial sac, and a tenseness and unevenness of 
the hernial sac, may give rise to a suspicion of the condition, 
But generally it is first found at an operation. 


: The prognosis is favourable; and the treat. 
Prognosis and 


ment is surgical, especially if there are 
Treatment. ; 


symptoms of incarceration. The operation 
also allows the emptying of the ascites, and the removal of the 
tubercular tissue in the sac of the hernia. 


CHAPTER VI. 


Tuberculosis of the Urogenital 


Organs. 


ACCORDING to the very extensive statistics of Posner, Heiberg, 
Saxtorph, and others, urogenital tuberculosis is found in’ 4 to 
5 per cent. of all autopsies. It may appear at any age, but 
particularly between 20 to 35. the time of the greatest: sexual 
activity. Ino an overwhelmingly large proportion of cases it is 
a secondary disease. “Phere are a sufficient: number of cases of 
primary hematogenous infection to show that this, without 
doubt, sometimes occurs. On the other hand, it must be remem- 
bered that latent tubercular foci are only discovered with difti- 
culty, and also that an apparently healed deposit: may give rise 
to a virulent infection. The propagation of urogenital tuber- 
culosis usually tskes place in a descending direction, following 
the course of the physiological secretions. 

Although the statistics give the frequency of tuberculosis of 
the urinary and genital organs together, vet either system may 
be affected separately ; it is agreed that in men the combined uro- 
genital tuberculosis predominates, while in women tuberculosis 
of the urinary occurs much less frequently than that of the genital 
organs. The anatomical arrangement in the two sexes accounts 
for this: in men the urethra serving as the excretory duct both 
for the urinary and sexual organs, if is oby lous that disease «ot 
one system easily spreads to the other; while in. women both 
systems are anatomically distinct. Although it is now under- 
stood that an isolated tuberculosis of most of the organs of the 
urogenital apparatus hardly ever occurs as a separate clinical 
disease, especially ino men, yet each organ must be separately 
considered for the proper understanding of the mode of infection 
and propagation of the disease, and not least for the considera 


tion of the treatment. Tuberculosis of the urinary organs ©! 
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women may be considered with that of men, since the conditions 
in the two sexes correspond; but the tuberculosis of the female 
genital organs must be separately treated. 

Tubercular affections of the external genitals need not be 
further considered. “Tubercular granulations and ulcerations, 
and also lupus, have been observed both on the penis and scrotum 
and on the labia of the vulva. They are generally a secondary 
condition. 


A. Urogenital Tuberculosis of Men. 
1. TUBERCULOSIS OF THE URETHRA. 


, Tuberculosis of the urethra follows the 
Anatomical ; : : 

Ch usual course of the disease in mucous meim- 

anges: branes. The early stage has been but little 


observed, and has only been accidentally discovered as a com- 
plication. AM forms of mucous membrane tuberculosis have been 
observed, from single tubercles and slight: granulations to the 
severest ulcerations and caseating and necrotic nodules. Its 
usual sites are the most anterior and posterior portions of the 
tube, it is very rare in the membranous part and commonest in 
the prostatic urethra. An affection of the anterior urethra’ is 
relatively uncommon, and is usually slight, while the severe 
forms of the disease are situated in the posterior part and. its 
adnexie, since the anatomical arrangement is here most favour- 
able to the fodgment and develop aent of the bacilli. The 
disease in the posterior part is relatively frequent and is hardly 
ever absent in cases of long standing urogenital tuberculosis. 
It is usually combined with tuberculosis of the prostate, the 
vesicule seminales and the ejaculatory ducts, as may easily be 
understood on anatomical and physiological grounds. 

The clinical symptoms are pains on mic- 
turition, a purulent discharge, bleeding 
from the urethra, and later stricture. The 
disease may heal spontaneously, thus giving rise to a stricture, 
Which is usually situated in the anterior urethra. The disease in 
ihe posterior part takes the form of advancing ulceration, with 


Symptoms and 
Course. 


the formation of abscesses and fistule. These oecur especially 
about Cowper's and Littrée’s glan Is, and have a therapeutic im- 
portance, 

The question whether there is a form of primary urethral 
tuberculosis cannot be answered with certainty ; there is no un- 
loubted case recorded. But since in treatises on tuberculosis one 
finds the assertion that pulmonary tuberculosis may he 


caused 


20 
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by infection during oral coitus, the theoretical possibility of a 
primary urethral tuberculosis, as a consequence of normal con- 
nection with an individual suffering from genital tuberculosis, 
must 'e admitted for both sexes. A secondary infection from 
another tubercular nodule somewhere in the body is naturally 
much more common. The anatomical position of the prostath 
urethra, with its numerous glands, explains why it is frequent! 
affected by bacilli from the kidneys, the testicles and vesiculiv 
seminales. Although it is possible for tubercular disease to 


spread by continuity from the prostate or seminal vesicles into 


the posterior urethra, vet the reverse occurs much more often. 
Spread of disease from the posterior urethra to the neighbouring 
organs results in) extensive destruction with the formation ot 
large cavities, so that it joins together with disease in the pros- 
tate and vesiculae seminales. 
: : The recognition of urethral tuberculosis is 
Diagnosis. easy if tubercle bacilli can be discovered in 
the secretion. The staining differences between the tubercle 
bacillus and the rather straighter and thicker smegma bacillus 
are not absolute, but though the latter bacillus is fast to acids 
ii is not usually so to alcohol and acids. 


\. Weber recommends the following staining methoa as a means ©! 
differentiation: Stain in carbol. fuchsin, decolorize for ten minutes 1 
absolute alcohol 07, hydrochloric acid 3° parts. Counter stain with a hal! 
dilution of alcoholic methylene blue solution, The smegma bacill will | 
decolorized. The antiformin method also distinguishes between the tw 
bacilli, since antifermin destroys the smegma bacillus, that is to say, | 
acid-fast: membrane. 

The culture of smegina bacilli has up te now not succeeded, Acco! 
ing to C. Fraenkel, the supposed growth of smegma bacilli: obtained 
Laser and Czaplewski were really pseudo-diphtheria bacill, which near! 
always are present in smegma. 

NOB. For examination of the urine for tubercle bacilht, as an aid tot 
diagnosis of tuberculosis of the genito-urinary tract both mm men at 
women, it is better that the sample should be obtained with the cathet 
eo that under suitable) precautions confuston with smegma bacilli 
prevented 


If tubercle bacilli cannot be detected the disease must 
distinguished from) gonorrhasa, with which it has a great te- 
semblance. Sounding for stricture is of some value. But 
must be here mentioned that gonorrhea plays a prominent pre- 
disposing part for the various forms of urogenital tuberculos 
The urethroscope gives the surest: information by which qu 
early tubercular granulations and ulcerations may be diagnos 
in the anterior or posterior urethra; and it ts also of great val 
for treatment. 
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Spontaneous healing has certainly been 
observed; so that the prognosis of uncom- 
plicated cases is by no means unfavourable. Much depends on 
the early recognition and treatment of the disease; for both of 
Which purposes the urethroscope is most useful. If there are 


Prognosis. 


complications and disease of other organs the prognosis of course 
Is Nol so good, 

The treatment of disease of the anterior part 
of the urethra must be analogous to that 
for gonorrhava, when the disease cannot be radically treated by 


Treatment. 


scraping. The resulting stricture can be treated in the usual 
manner, 

The local treatment of disease of the posterior urethra con- 
sists of instillations of weak sublimate solution, iodoform emul- 
sions, or ichthyol, or careful: washing out with disinfecting or 
astringent solutions may be performed. The passage of the 
instruments, since all treatment must be external, must be very 
carefully performed to avoid a spread of the tuberculosis or a 
secondary infection. A most careful asepsis is essential. The 
advice of a specialist should be always sought. With these local 
Measures the general tre.tment must be joined. Consideration 
must be paid to complica ons. 


2. TUBERCULOSIS OF THE PROSTATE. 


; The affection of the prostate by miliary 
Anatomical : : 


Changes. 


tuberculosis needs noo special description. 
The chronic forms begin in’ one of the 
teral lobes or in the urethral part of ie prostate as separate 
nodules, which may coalesce and form a mass the size of a hazel- 
i. This may either undergo fibrous changes, or may caseate 
mid necrose., Even abscesses by reabsorption. or by discharge 
tay come toa standstill, and heal by fibrous encapsulation. Pro- 
Stessive disease may lead to cascous infiltration of the one lobe 
of the prostate, or even of the whole organ, which on breaking 
cown forms a large cavity involving neighbouring structures. 


The early stages of tuberculosis of the 
Symptoms and ; ; 


C prostate cause oaly slight, or even no, local 
ourse. 


or general symptoms; enlargement of the 
Jand trom congestion, infiltration and softening are shown by 
“ings of pressure and pain, especially on defecation and mic- 
Hien, by frequent micturition, and later by a purulent Gis- 
large with blood in the secretion and in the urine. 


Primary disease as a sole localization of tubererlosis is 


yv seldom found. Usually it is secondary, and occurs quite 


jos \ CLINICAL SYSTEM OF TUBERCULOSIS 
frequently in the course of urogenital tuberculosis. Phe prostate 
being traversed both by the urethra and the ejaculatory ducts 


bacilli may reach the gland either from the kidneys or the testicles. 
The glandular tissue offers the bacilli a very favourable breeding 
ground, so. that progressive, ae structive changes are often met 
with. A gonorrheeal infection particularly predisposes the pros- 
tate to tuberculosis, a point important both for prophylaxis and 
therapeutics. 

In severe disease of the urogenital tract the prostate plays 
an important part; caseous necrosis and abscess formation lead 
to the appearance of cayiles ; the necrosis may spread to the neck 
of the bladder, ar 1 communication may form with the bladder ; 
the disease may also spread to the membranous urethra and 
destroy it. The cavity filled with urine and pus may undergo 
secondary infection, and the septic changes may spread to th 
rectum and pelvie connective tissue. Miliary tuberculosis ts 
observed relatively frequently. 

: i Prostatic tuberculosis leads quite early to 
Diagnosis. an enlargement of the organ, which can be 
felt by the finger in the rectum, In the same way the nodules 
and areas of softening may be recognized. By the urethroscope 
quite early in the disease secretion from the glands can be recog- 
nized; this may be facilitated if necessary by pressure from the 
rectum. Hf the bacilli cannot be Aetected the condition must be 
separated from) chronic prostatitis, pes otbly due to conorrheea. 
There is no difficulty in) recognizing advanced disease of the 
prostate. 

} Although spontaneous healing has been 
Prognosis. observed, even after caseation and abscess 
formation have occurred, and although the permanent resulis 
from proper treatment are often good, vet the prognosis is always 
serious. ‘This depends on the virulence of the bacilli, the extent 
of the process, the tendency to spread, and the frequency ot 
secondary infection. 

Since the disease is practically always 
Treatment. secondary the removal of the primary mis 
chief is the chief thing, without which no treatment can give good 
results. A local non-surgical treatment must therefore be carried 
out in all cases after the operative removal of the primary disease ; 
it is usually associated with the measures required for urethral 
tuberculosis. Phe chief point is to limit as far as possible the 
disease to the prostate. Prophylactic measures after gonorrhaa 


in phihisical p ns predisposed by heredity, are of 


importance. 
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Surgical treatment comprises prostatectomy, opening the 
prostate, opening abscesses, and dividing or extirpating fistulee 
and exeision of Cowper's glands. All these operations require 
hospital treatment. Complete healing is rare; usually a fistula 
is left. 


3. TUBERCULOSIS OF THE VESICUL4 SEMINALES. 


Anatecnica Phe disease begins as single or dissemi- 
. c 


s nated tubercular nodules, which may lead to 
Uhanges. : 


connective tissue formation, or if the disease 
advances to necrosis and abscess formation, or not so frequently 
ocaseation. ‘Phis form of the disease has a marked tendency to 
connective tissue contraction. Complete obliteration of the 
seminal vesicle with fibrous destruction of the duet has been 
observed, 


The clinical symptoms are only slight, and 
Symptoms and : ge 


are often absent in the early stages; only 
Course. ? 


When an abscess forms are severe radiating 
pains and feelings of pressure produced, especially on detacation 
or micturition, 

Primary tuberculosis of the vesicule seminales has been rarely 
bserved, in this case the infection has occurred through the 


blood. “Phe disease is much more often secondary to mischief in 


) 
1} 
' 


ie prostate or epididymis. Tt is usually bilateral; and has a 
ereater tendency to heal in this position than in any other organ 
of the urogenital svstem. Tf the disease is progressive and leads 
to an abscess, the infection never spreads by means of the 
ejaculatory duct to the urethra, but extends directly into the 
prostitute, The upper part of the vas deferens may also become 
fected, but an extension to the epididymis has never been 
observed. 
= ; In the absence of complications the dia- 
Diagnosis. gnosis is difficult, in more advanced cases 
may be made by rectal examination. The tense and tender 
vesicle can be felt; and it has a doughy consistency on account 
! the purulent and caseous contents. 
: On account of the great tendeneyv to heal 
Prognosis. aaa ks ai Poesia 
disease in this position is not so unfavour- 
Mle as in the prostate. But as in most cases it is a secondary 
afection, the prognosis largely depends upon the nature of the 
primary disease, 
The treatment of prostatic tuberculosis is in 
Treatment. many respects suitable for disease of the 
eminal vesicles, since as a rule the whole region is affected 
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together. Since in many cases injection of iodoform emulsion 
into the vas deferens has given good results, this method may 
form a part of the surgical treatme.. TE the case is not improy- 
ing castration with extirpation of the vesiculke and vas deferens 
may be considered, “Phere are no reports as to the results of 
tuberculin treatment; Casper considers that it: should be tried 
before surgical measures are resorted to, 


4. TUBERCULOSIS OF THE TESTICLE, THE EPIDIDYMIS, 
AND THE VAS DEFERENS. 


Tuberculosis of the sexual gland usually 
begins in the epididymis in the form of one 
or more isolated firm nodules, The disease 


Anatomical 
Changes. 


may remain staiionary for a long time, or may lead to caseous 
infiltration of the whole organ. Also miliary tubercles may form 
in the testicle; they sometimes caseaic, and like necrosing nodules 
in the epididymis usually discharge externally, leaving a fistula. 
The vas deferens is affected more frequently than the testicle, 
usually at the same time as the epididymis. The disease is not 
continuous, but appears in the form of single isolated nodules 
with healthy duct between. The nodules usually consist of a 
hard, infiltrated zone surrounding a caseous centre. 


Symptoms and The disease manifests itself clinically by a 


swelling of the epididymis, sometimes ot 
Course. re 


the testicle, usually accompanied by more 
or less severe pains radiating up towards the groin. But swell- 
ing may oecur entirely without symptoms; and the || secharge ot 
caseous nodules in seft, crumbling masses may ur without 
special pains. The fistula may last for months, +) 1 years, and 
apart from occasional exacerbations may cause no symptoms. 
When the disease spreads to the vas deferens the thickened, 
beaded tube can be felt, which is but slightly sensitive to pressure. 
The disease is usually limited to the lower part of the vas, the 
opposite to what is found when the infection spreads from the 
seminal vesicles. Further complications are secondary disease ot 
the prostate and the seminal vesicles, and later of the urethra and 
the bladde- An ascending infection of the kidney is neve 
observed. 

Tuberculosis of the sexual gland is a common disease; it 1 
more often unilateral than bilateral, and in) many cases 1s 
primary disease, the infection doubtless occurring through Uh 
blood. According to Virchow it always begins in the epididymis 


1 
true 


Where the windings of the tube offer a favourable point of | 
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ment to the bacili, dn small children primary nodules are more 
often found tn the testicle; according to Kraemer they are con- 
venital, “Phe disease emay set up tubercular peritonitis through 
an open processus vaginalis, by infection of the Iyimphatics; also 
lymphatic infection of the opposite gland is the rule. “Trauma. 
Hons and inflammations, especially gonorrhoea in an individual 
with hereditary tendencies, are predisposing causes. Sexual 
power may be long retained. 
f ; Vhe disease may be difficult to diagnose tn 
Diagnosis. its closed stages. The slight pain, and the 
craggy, nodular condition of the affected part are characteristic. 
Aeute orehitis and epididymitis are very painful, and cannot be 
mistaken for tuberculosis. Chronic inflammatory conditions are 
more diffieult to distinguish, and demand a very careful history 
and examination of the whole urogenital svstem and the rest of 
the body. An imporiant point is that tuberculosis nearly always 
begins in the epididyais, while syphilitic disease of the epididymis 
alone is very rare.  Gummatous nodules are situated ino the 
testicle, they are but little tender on pressure, and may soften; 
also syphilitie disease is usually bilateral, and more often causes 
inflammatory changes and adhesions in the vas deferens. Test 
iuberculia injections may make the diagnosis certain by produc- 
ing focal symptoms, such as dragging pains up the vas, tender- 
ness, pain and swelling, and even suppuration ino a diseased 
nodule. 
: Spontaneous healing has been seen, even 
Prognosis. caseous nodules, which have discharged 
and emptied themselves, have become permanently healed with- 
out aid after a longer or shorter time. The results of conserva- 
Hon and surgical treatment are very good, so that the prognosis 
on the whole is favourable. [Extension to other organs does not 
often occur under proper treatment. On the other hand, after 
vears of arrest, relapses and softening have been observed, and it 
cannot be denied that miliary tubercle quite often arises from 
disease of these glands. 
The opinions of surgeons as to the necessity 

Treatment. of castration are by no means in agreement. 
Those who are in favour of the operation say thet in 50 to 60 per 
cent. of the cases it leads to cure. “Their opponents limit them- 
selves to the enucleation of diseased nodules combined with 
general hygienic and dietetic treatment, especially sea and sun 
baths. The possibility of the spread of tuberculosis must be 


considered. At the commencement of the disease a conservative 


reatment seems ind d. Hf this does not 
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bilate is T ith extensive resection of the vas and possibly 
also of the ve | seminales must be undertaken. 

{ children conservative treatment is usually recon 
mended. | i oo, it Should take the first place, espectalls 
if the tuber freotment is employed, the curative achon ot 
which in t f the testicle and epididvais ts undouistec 


5. TUBS PC ILOSIS OF THE URINARY BLADDER 


uberculosis of the bladder usually begs 


Anato nical 
romembrane of the base ma th 
Chan ses. wourhood of the trigee, lose to 
one oof ‘ i 1] ureters, as grey-red isolated 
erantiles: Wi narcow red edges. These join together, caseate, 
neerose, and result eroded uleers with sharp and vollen 
edees. These smail uleers may also join together and be- 
ome ery extensive; however, they usually remain limited 
to the mucosa. So long the ulceration is) purely tuber- 
Har. tubercular granules will always be found near their 
edyues. \s a result of SCCOHUATY SOPile infection the ulcers may 
erad ty lose their tubercular character, and a severe inflam- 
Wait CES is SUpPCEVe ie 
The initial eruption of tubercles causes 
Symptoms and , , 
: practically no symptoms, When ulcers 
Course. form oan earls wmaturia May occur. 
Phe bladder is) tender on pressure, and there are often 


spontaneous pains. “Phe urine at first is clear and acid; 


lates contains blood and pus with tubercle bacilli. If the 
uleeration becomes more extensive there will be frequent 
micturition with verve painful spasm f the bladder. Very 
characteristic, too, is the tolerance f the bladde: {( wash 
ing out. Advanced tubereuiar disease with Une se dary 
inflammatory changes lead to inflammation of the dee co 
of the bladder and to interstitial contraction. Phe wi f tt 
adder becomes thickened, and the cavity much di ished. 
Passage of urine is then extremely painful, and ines nee is 
often present Marked cvstitis ts accompanied with ammoniacal 


decomposition of the urime, giving it a putrid odour. 


Tuberculosis of the bladder is a very common disease. Tts 


production depends upon some origina primary disease, t all 
he bladders through which tubercle bacilli pass becom her- 
cular, so that a certain predisposition is necessary. Among 
i} sposine causes are conorrha esneciaily when it Hect 
the adder, traumatism, congestion, and retention of rin 


particularly ndividuals with an hereditary tendenes TI 
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CIISCibst mimen Ne 


iy the internal oritiee of the uretipa. 
Extension of the tubercular disease 


towards the testicles according 
yrecent observations neve curs, and that inte the ureters and 
kidnevs is vers under special rditions, 
wl 


: e tuberculosis of the bladder is usually 
Diagnosis. 


dary to a primary focus in the kidnes 


detection of tubercle baciit in catheter urine iso not cone lusi 


since they mav originate the kadnev. The same v bes 


Hiood or pus in the urine. © othe d, bacilli 


fi d; st has been stater, bv ( i tubercular 


ler bacilli can often 4 ted, and tha 
1 bact in the arine trom a ¢ of evstitis is 
f tuberculosis. Phe absence of other causes 


oof considerable diagnostic importance. Asa 
Hal eXpermments are of service. 

recopnition of advanced cases the obvious clin 
fietent. “Phe earliest possible di 
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pe, by means of whieh the first deposit of 
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. Since the condition is secondary the pro- 
Prognosis. gnosis to a large degree depends upon the 
primary disease in the kidneys or testicles. If this assuines a 
favourable form, the prognosis of the bladder disease, especially 
in initial cases, will also be favourable. 

The non-surgical treatment aims rather at 
Treatment. a mitigation of the symptoms by general 
measures, than at curing the disease itself. 

Spasms and pains may be relieved by warmth in- various 
forms, baths, hot sitz-baths, hot compresses, Xe. Narcotics 
frequently cannot be avoided; of these opium in a suppository or 
subcutaneously is most serviceable, not only on account of the 
relief of pain, but also of the sedative effect on the bladder. After 
the narcotics belladonna is the most useful drug. The combina- 
tion of narcotics with pyramidon (4 to 7 gr.) oF antipyrin (7 to 
15 gr.) in Suppository or enema with hot water has been much 
recommended. Antipyretics alone have a sedative effect on the 
bladder, only if necessary large doses of 25 to 30 gr. of anupyrin 
or 5 to135 gr. of pyramidon must be used in a hot enema. 

Many authorities altogether refuse to employ local treatment 
for vesical tuberculosis. “This is partly due to the extreme sensi- 
tiveness of the diseased bladder to manipulations, and the conse- 
quent painfulness of such treatment. There is nearly always a 
marked intolerance against washing out the bladder. Therefore 
one is usually limited to the instillations recommended by Guyon 
into the posterior urethra, According to Casper weak solutions 
succeed better than the concentrated instillations, only the intro- 
duction must be carefully performed with a syringe and soft 
catheter; 5 to TO ¢.c. of the solution are often sufficient, and never 
more than 50 cc. are to be used. He recommends. first. the 
introduction of § c.c. of a guaiacol and jodoform emulsion 
(guaiacol 5 parts, 1odoform «5 to 5, and sterilized olive oil to boo 
parts). The instillation of lactic acid solution (up to 20 per cent.) 
is, according to him, very useful, but it is so extremely painful 
that he has ceased to employ it. As the principal remedy for 
vesical tuberculosis use has been made of sublimate, at first as 
instillations of £ in 20,000 to Ein 1,000, and as the spasm and 
pain diminish in increased quantities (5, 10, 50 €.0.), and weaker 
solutions of + in 10,000 to 1 in 5,000, once, or al Most, twice a 
week. The fluid should remain in the bladder as long as the 
patient can bear it without great pain. Each application of the 
sublimate is followed by a painful reaction, so that it has been 
advised to keep the patient under morphia for one or two days. 
Carbolic acid had also been + sed in increas 


quantities of 31 
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50 cc. of F to 6 per cent. solution, with good results, but it is 
excessively painful, 

Careful general treatment is necessary in this, as in all forms 
of urogenital tuberculosis. The beneficial effects of warm southern 
climates on the subjective symptoms has been often noticed. 
Creosote, guaiacol and ichthyol have been used internally, but 
the curative action of these drugs is not proved. Diuretic waters 
and large quantities of milk may be recommended. On account 
of their antibacterial action on the urine urotropin, helmitol, 
formotropin, salol, potassium chlorate, camphoric acid, and salicyl 
have been given, but they have no action on purely tubercular 
cysts. 

If these measures fail, and if there are no contra-indications 
in the form of the primary disease, the general condition or the 
presence of other complications, then surgical treatment may be 
considered, upon which a final opinion cannot yet be pronounced. 
Phe results will depend upon which organ is the seat of the 
primary disease. Only after radical removal of this has surgical 
treatment of vesieal tuberculosis a chance of bringing about a 
cure. After ex.'rpation of the kidney spontaneous healing of 
tubercular disease of the bladder has been often observed, so that 
when possible this operation must take the first’ place after the 
ceneral and tuberculin treatments. Barth found, with his  sue- 
cessful operative cases of tuberculosis of the kidney and bladder 
after complete healing of the vesical ulceration, that though 
spasm and pain on micturition disappeared vet urgent micturition 
frequently lasted for years in spite of all treatment; therefore he 
recommends early nephrectomy before infection of the bladder 
occurs. Surgical treatment of tuberculosis of the bladder consists 
of opening the bladder from the perineum or hypogastrium, 
removing, seraping, or cauterizing the diseased areas, and 
draining. Ut has often given good results. 

If the bladder is infected from the genital organs the opera- 
tion is more difficult, and the results more uncertain, After the 
removal of the tubercular nodules in the testicle, the surgical 
reatment of the disease of the prostate and its surroundings 
comes into question, Also the disease in the neck of the bladder 
s liable to be very severe. But if complete healing cannot be 

brougit about, even after the secondary operations which are 
often necessary, the surgical treatment will frequently cause a 
marked improvement of the severe pains. 

Lately remarkable resulis have been achieved with tuberculin 
reatment, so that it is being more and more recommended by 
thase in a position to judge, especially after removal of the 
affected kidney. 
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6. TUBERCULOSIS OF THE KIDNEY AND URETER. 

Besides the specific tuberculosis of the kidney toxic affections 
often appear during the course of chronic phihisis. Such is the 
albuminuria, which frequently occurs from irritation of the kidney 
filter produced by the toxins of the tubercle bacillus circulating 
inthe blood. Lt consists of a simple albuminuria without formed 
elements from the kidney being present. In this it differs from 
the rarer febrile albuminuria occurring during philists, which ts 
chiefly observed with mixed infection, and only causes a slight 
amount of albumin in the urine. Lately the opinion has gained 
ground that tuberculosis is a very fertile cause of chronic paren- 
chymatous nephritis. Lastly in the cachectic stage of phthisis, 
especially if complicated with intestinal tuberculosis, amyloid 
degeneration of the kidney may appear. It generally goes with 
chronic parenchymatous or interstitial nephritis, so that the 
opinions of authors as to its sympionis differ. Usually the 
amount of aloumin is rather diminished, and it frequently 
fluctuates. The urine is ciear, of a light citron colour, and acid. 
Abundant albumin) with scanty sediment is characterisuce. 
General dropsy is very frequently present. Changes in the circu- 
latory apparatus only exceptionally occur, absence of cardia 
hypertrophy is almost symptomatic. Signs of amyloid disease in 
the liver, spleen, ard bowel can often be detected, 

The treatment is dietetic, and must depend on the original 
cause, Of drugs icdides, iron, arsenic and quinine, alone or in 
combination have been most used. 


: Miliary tuberculosis may occur in’ the 
Anatomical : ; 


Changes. 


kvIney, where it produces no special 
symptoms. “The chronic localized form 
begins, according to Israel, as a single nodule in one kidney, 
usually at one pole, more often the lower, at the junction of cortes 
and medulla. The initial tubercular toei multiply, join together, 
caseate, and necrose, and form a hollow cavity. In other cases 
the disease begins as a tubercular uleer on one of the papillie ot 
the pelvis of the kidney. The cascous infiltration on its spread 
involves first the medulla and papilla of the kidney, so that by 
necrosis an irregular cavity containing bands of parenchymatous 
tissue with eroded walls is formed, which im advanced cases takes 
the form of a single cavity, partls filled with caseous material. 
When the cortex of the kidney is similarly involved only a much 
enlarged sac, with a thickened fibrous capsule, is left. 


The softened caseous masses are discharged in the urine and 


set up ulceration and caseous infiltration of the peivis of the 
kidney, and the ureter, In consequence of blocking of the 
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ureters by caseous material the urine will be obstructed, and the 
pelvis and ureter will become dilated. The walls of the ureter 
are not at first uniformly affected, but present a series cf isolated 
nodules like the condition of the vas deferens. In advanced 
disease it is converted into a stiff tube, with evlindrical areas of 
excavation between firm, nodular infiltrations. In rare cases of 
advanced destruction of the kidney there may be complete obstruc- 
tion of urine. 
Isolated tuberculosis of the ureter is not met with. 

The initial disease causes no diagnostic 
symptoms. Inflammatory hyperenia, caus- 
ing swelling of the kidney, and stretching 


Symptoms and 
Course. 


of the capsule, will evoke as early symptoms a feeling of weight 
in the kidney region, and pains, which may develop into attacks 
of colie, accompanied by vomiting. Bodily movements of 
verious kinds may bring them on. The pains frequently extend 
down the ureter towards the bladder. The region of the kidney 
and ureter are usually tender on pressure. In early stages) an 
enlargement of the kidney can frequently be detected on palpation. 
Precipitate micturition occurs frequently at night: from reflex 
irritation; in early cases the amount of urine is usually 
increased. 

The alterations of the urine are important. The urine, which 
was at first clear, frequently contains blood, sometimes in’ profuse 
amounts, especially in uleeration of the papille or pelvis. Only 
after the breaking down and discharge of a caseous nodule will 
the urine become thick, from) the contained pus and) caseous 
débris. The amount of albumin will depend on the amount of 
nephritic changes in the diseased kidney. In the sediment round 
cells, transitional epithelium) from ihe urinary passages, tree 
cranules, caseous and fatty: detritus, elastic fibres, phosphates, 
and tubercle bacilli, sometimes in characteristic plaits, can he 
recognized. — The detection of the bacilli may be very difficult, 
and frequently first: succeeds by experiments on animals. In 
cases of mixed infection streptococci may be found. 

The general health of the patient may remain for a tong time 
unaffected, Fever and Joss of weight may be absent. The 
differences in the course of the disease depend on the acuteness 
of the process and the way ino which i spreads. Only in 
advanced cases do we meet with general symptoms, fever, affec- 
tions of the bladder, the sexual and other organs, hydro- and 
pvo-nephrosis, perinephritic abscess, or intestinal, vesieal, and 
vaginal fistulie. 

Puberculosis of the kidney practically always depends upon 
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the presence of another tubercular focus somewhere in the body. 
I; is the most common form of urogenital tuberculosis, and 
according to recent researches it is the initial form which hemato- 
genous infection of this system takes. Ascending disease from 
the bladder and the lower parts of the urogenital system is much 
rarer; if may occur either from tubercle bacilli ascending the 
ureter in consequence of urinary stasis from obliterative ureteral 
infiltration, or from antiperistaltic contractions of the ureter 
(Wildbolz), or in the Iwmphatic system of the wall of the ureter. 
In quite half the cases the disease is unilateral, a very important 
fact. The disease of the second kidney may occur in consequence 
of infection through the blood, exceptionally even in an early 
stage of the disease of the first organ, As to the duration of th: 
disease, its frequency, its predilection for either sex, and other 
questions the figures are not in accord. Barth considers that the 
kidney is relatively frequently affected during pregnaney and the 
puerperium, on account of the hyperawmia and congestion of th 
organ which then occurs; and he recommends that patients with 
pyuria at those limes should be examined for renal tuberculosis. 
7 : The difficulty lies less in) detecting the 
Diagnosis. disease as such, than in determining which 
kidney is affected. The surest means of recognizing the discase 
is the discovery of tubercle bacilli in’ urine obtained by the 
ureterat catheter; but it must be noted that phthisical patients 
with sound kidneys sometimes eliminate the bacilli circulating 1 
the blogd through the urine; this accounts for the fact that B. 
Bertier by inoculating the centrifugalized deposit of the urine 
from advanced phthisical patients into guinea-pigs obtained 
positive results in 33 per cent. of cases. If the urine is taken only 
from the bladder, tuberculosis of that organ must be excluded ; 
cystoscopy is most useful for this purpose. [ts use for the early 
diagnosis of vesical tuberculosis has already been mentioned jb 
its help the condition of the orifices of the ureters and their fun 
tions may be directly examined, and it is also valuable fo 
treatment. In disease of the kidneys and ureters their peristalt 
contractions are weakened; frequently the flow of turbid) urine 
from the affected side can be directly observed; and often: th: 
ureteral papilla is) characteristically inflamed, being swollen, 
distorted, very vascular, and even hemorrhagic, or ulcerated. B: 
the use of the ureteral catheterism) introduced by Casper 1 
function of the kidneys can be examined: separately. The fun 
tional activity of the two kidneys can be determined by th 
following methods: (1) by the estimation of the freezing po! 
of the urine from the two kidneys; (2) by the phloridzin. 
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worked out by Casper, for comparing the power of sugar excreuon 
of both kidneys after taking phloridzin; (3) by the indigo-carmine 
test. of Volcker and Joseph; (4) by a similar test with methylene 
vlae; and (5) by the diastase estimation of Wohlgemuth. The 
phloridzin test gives no ieiiable information in early stages. The 
indigo-carmine test has given the best results in Bier's clinic. 


Po accelerate the appearance of the coloration in the urine obtained bs 
ureteral catheterization, it is recommended to allow the patient to become 
thirsty and to iniect the indigo-carmine intramuscularly. Under norma! 
conditions, after about five minutes, the first flow of bluish urine occurs; 
after about ten minutes the colour is deeper. In anawmic patients on account 
of the prolonged absorption of pigments there is a delay; in feverish patients 


there is a definite acceleration of the reaction. If the coloured urine does 
net flow out of the ureter, the kidney is diseased. Tf only slight tubercular 


disease of the kidney is present the excretion of the pigment may be 
unaltered. 
The method is not applicable tf in consequence of tuberculosis of the 
bladder the mouth of the ureter cannot be seen, and therefore the ureteral 
theter cannot be passed, and when polyuria, as a consequence of cathe- 


terizm, interferes with the test (joseph) 


Without the aid of evstoscopy and the ureteral catheter one 
has to be guided only by the clinical symptoms and the results of 
urinary analysis, so that the diagnosis hecomes difficult, and the 
early diagnosis especially is often impossible. Tf an enlargement 

1 the size of one kidney can be detected one must consider 

whether it is a compensatory hypertrophy of a sound organ. It 
fre is obstruction to che flow of urine the tubercular focus may 
completely shut off, and may entirely escape recognition with- 
ithe use of the evstescope and ureteral catheter. 

In all doubtful cases the diagnosis by tuberculin, properly 
emploved, may give most useful information by producing a 
tocal reaction (renal pain and bleeding). 

Also the Réntgen-rays sometimes are very serviceable. For 

ie perfection of the radiogvaphie diagnosis of renal tuberculosis, 
ording to v. Lichtenberg and Dietier, the so-called ** pyelo- 
raphy “is to be recommended, that is the X-ray examination of 
ie pelvis of the kidney filled with 10 per cenit. collargol solution, 
Doubtful cases can be certainly diagnosed in this way, and in 
wes already diagnosed bacteriologically the pathological condi- 
on can be more completely recognized: from. the characteristic 
pearance of the more or less destroved kidney and the changes 

1 the ureters. 

Under certain conditions the extraperitoneal exploration of 

organ, splitting the capsule, and, if necessary, the kidney, 

en up to the pelvis, may be employed; winch by many surgeons 


preferred to a difficult catherization of the ureters, particularly 
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he bladder is infected (Nrabbel). “The best authorities on 


when t 
this disease are adopting the recommendation of Rovsing ot 
regularly exploring both kidnevs, and, indeed, first that organ 
which seems to be most healthy. 

The differentia diagnosis must be made from tumour and 
stone of the kidney and pyvonephrosis. Mahgnant tumours 
usually appear later in life, and asa rule do not cause suppuration, 
Stone may be recognized by the frequent colic and the ery stalline 
deposit in the urine. Both these diseases are usually free from 
fever. In the radiographic examination a distinetion must be 
made between a stone and a caleifving tubercular nodule ine the 
kidney. Tuberculin may here, too, help in tie diagnosis, and the 
more as a renal caleulus may be associated with tuberculosis. 
More difficult is the distinction between pyonephrosis and tuber- 
culosis of the kidney, especially of the pelvis. Daily bacterio- 
logical examination, and repeated inoculation experiments on 
animals, of the urinary sediment may be required to determine 
the presence or absence of tuberculosis. In all cases this is 
associated with some other tubercular focus in the body, and both 
conditions may be revealed by a subcutaneous tuberculin. injec- 
tion. As the early diagnosis of renal tuberculosis is so extremely 
important for treatment all diagnostic methods may be required, 
; Spontaneous healing of renal tuberculosis 
Prognosis. has not been observed for certain, but it ts 
believed that small nodules may heal of themselves occasionally. 
Under symptomatic treatment Be Eichhorst saw several cases > 
far improved as to become free from elinical sympioms. “Ely 
course of cases treated conservatively is usually very long, oft 
extending over many vears, ll renal insufficieney or some ottit 
complication brings about the end. In bilateral disease the pro- 
enosis is naturally much worse. Operative treatment brings 
about complete healing ino something like 50 per cent. of the 
cases; the results of Tsrael with 63.8 per cent. of recoveries at 


even better, and as many as fifty of Caspers sixty-seven « 


were cured. The most important points in the prognosis are the 
early recognition of the disease, and the application of prope 
treatment. 
The internal treatment of renal tuberen- 
Treatment. Ricebs “Sarat pega Ruy eee 
Osis consists of dietetic and svinptonia 
measures, which should only be employed as an aid to othe 
treatment, or as a makeshift, if the latter is refused. © Most 
portant is a diet suited to the kidney; the cutting off ot 
seasoned, strongiv spiced, irritating foods and aii aicohe 


drinks. Tf the bladder is) affected, plenty of milk, alkal 
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waters and buchu tea may be given. In bacterial infection. of 
the urine, urotropin, salol, potassium chlorate, anc boracic acid 
may be given, and the bladder may be washed ou. Elemor- 
rhage requires absolute rest, a diet as dry as possible ice-packs, 
and the internal use of suprarenal preparations. 

Surgical treatment consists of removal of diseased nodules, 
and of nephrectomy, if necessary, combined with ureterectomy ; 
though tuberculosis of the ureters heals of itself after removal of 
the kidney, according to Barth slowly in one to two years. Direct 
indications for the operation are dangerous hemorrhage, and 
persistent, severe colic. It is necessary for extirpation of the 
kidney that the other orgoi. should be sound, or of sufficient 
working capacity, a fact which must be carefully determined by 
eystoscopy and ureteral catheterization. Bilateral disease is not 
always an absolute contra-indication, since removal of a much 
diseased kidney has been followed by spontaneous improvement 
in the other slightly affected) organ. For bilateral disease 
nephrotomy, with removal of the caseous nodules, or partial 
renal resection, may be considered. Palliative nephrotomy, fol- 
lowed Jater by a radical operation, has given good results in 
reduced patients. 

According to Garré, one should forbid) pregnancy in’ a 
nephrectomized patient; but numerous observations of French 
writers, Jately reported on by Tfartmann and Pousson, are in 
accord with the view of Israel that pregnancy has no unfavour- 
abe influence on the remaining kidney, as long as it is healthy. 

Lately removal of the kidney in bilateral disease has been 


less favoured, on account of the marked results of tuberculin 


treatment; but the opinions of urologists and surgeons are still 
a variance. Tuberculin can, in early renal cases, bring about 
complete cure, and in advanced cases continued improvement. 
uberculin treatment is indicated in bilateral disease, when opera- 
nis refused, and as an after-treatment of renal operations, to 
rar up disease of the bladder and genital organs. Karo, who 
‘s energetically supported tuberculin treatment of renal tuber- 
‘osis, reports the results of twelve cases, of which eleven were 
“er cured or markedly improved; it may be also noted that 
ereulin does not only act on the renal mischief, but also on 
Primary disease, and so may prevent an infection of the 
posite kidney, or other spread of the tuberculosis. To sum up, 
unilateral tuberculosis of the kidney the best treatment. is 
oval of the diseased organ, followed by a systematic course 
uberculin, while in bilateral disease the latter may be em- 
ved without surgical measures. 


21 


A CLINICAL SYSTEM OF TUBERCULOSIS 


Since radiotherapy, the favourable influence of which on 
other advanced, inoperable, tubercular, abdominal disease has 
already been mentioned, has in cases of bilateral renal disease 
repeatedly led to permanent improvement (Bircher), it should be 
combined with the specific treatment. 

Rollier has recorded quite astounding results of treatment bs 
sun rays, even in hopeless cases of tubercular disease of the 
urinary organs. He begins by exposing the lower extremities 
to the sun, and gradually uncovering more and more of the body, 
till the patient is entirely exposed to. the insolation. 

With all methods of treatment general hardening measures 
and all other hygienic factors are necessary. 


7. TUBERCULOSIS OF THE SUPRARENAL BODY. 


. The disease begins with a formation ot 
Anatomical : 


tubercles in the medulla. As the caseation 
Changes. 


advances the disease spreads to the corte. 
The organ increases considerably in) size, so that its norma 
weight of 5 to 8 grm. may be increased to 300 grm. or More. 
It is then converted into an irregular, nodular tumour. On sec- 
tion between the caseous areas a grevish-red tissue, consisuny 
of still normal gland tissue, may be recognized, or the whole 
tumour may consist of caseous Masses. Usually both sides are 
affected. The disease may involve the coeliac ganglion, and 
solar plexus of the sympathetic, 


Tuberculosis of the adrenals is the mo 
Symptoms and 


frequent anatomical cause of Addison + 
Course. 


disease, which is not a pathological entry, 


but only the clinical representation of a definite symptom- 


complex. “The symptoms develop gradually, and consist 
weakness, pallor, digestive troubles, loss of appetite, vomiting. 
diarrhara, wasting, Characteristic pains in the loins, and pru- 
gressive loss of memory and psychical depression. A cardin 
symptom, which rarely fails and which clinches the diagnos’. 
is a peculiar pigmentation of the skin, which begins as a dic: 
grey coloration, and develops into a deep bronzing. The muceus 
membrane of the mouth and throat may present pat of 
coloration. which is then usually blackish. The sclerotic -. paln 
soles ana nails generally remain free. 

The duration of this rare disease may be between seve 
months and two or three years. [ts course is progressive ja co> 
at present under our treatment shows marked cyclical chang: 
periods of quite good general condition alternate with per 
of giddiness, vomiting, marked weakness, and greatly increc- 
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pigmentation of the skin. 


The patients generally die of 
haustion. Men in middle life are most often affected. In 
about half the cases pulmonary tuberculosis is found. In a case 
reported by Werner the condition was associated with tubercular 
disease of the urogenital apparatus, whence by means of the 
retroperitoneal lymphatics the disease had spread. Much about 
the disease is sull obscure. 

The recognition of Addison's disease as 
such is easy, so soon as the typical pig- 
mentation of the skin is developed. tt may, with probability, be 
ascribed to tuberculosis of the suprarenal glands, if: tubercular 


disease of another organ can be detected. 


Diagnosis. 


; Tuberculosis of the adrenals is an incurable 
Prognosis and 


disease, and ends fatally. Treatment is 
Treatment. : 


useless, and purely symptomatic. We have 
wen no ood results from tuberculin. 


B. Tuberculosis of the Female Genital Organs. 


Besides the special tubercular diseases, other atfections of a 
\on-specific nature may implicate the female genital organs during 
e course of chronic pulmonary tuberculosis, which have not 
ny a symptomatic value, but also are important cetiologically. 
lhe extremely frequent disturbance of the menstrual function 
must be first mentioned. Sometimes the menstruation, especially 
the commencement of the disease, is profuse, sometimes it is 
~anty, and nearly always painful. Often it is absent for many 
months; not uncommonly it is replaced by leucorrheea. Many 
these cases suffer from more or less severe anzwemia. Amenor- 
va and dysmenorrhaea are frequently met with in latent, as 
as in manifest, tuberculosis, as a consequence of intoxica- 
They are often accompanied by rises of temperature, and 
de sultably treated with tuberculin. Recognized types are 
ey. inters and post-menstrual fever. The connection between 
a femperature and menstruation is) very complicated, and 
2 fs More so since attention has recently been paid to it. It 
ends on the problem of the secretion of the ovary, and its 
Nn on separate organs and the funetions of the whole 
mism. Tt has a special diagnostic importance, but is of no 
ie for prognosis. 
IEendometritis, limited to the cervix or extending into the 


Of 


t the uterus, is of symptomatic importance. Amenorrhova 


—— ma 1 
ul i 


nmonty due to atrophy of the uterus, affecting only 


ody of the uterus. Catarrhal salpingitis is more frequently 


Spm peomendper re 
Poscssuteericcatiationersderers 
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observed. Atrophy of the ovaries may also occur. A symptom 
of those conditions, which are often combined, is leucorrhaca, 
which leads secondarily to erosion of the cervix. 

With or without atrophy of the uterus retroversions and 
retroflexions are often found, with relaxation of the ligaments, 
permitting prolapse of vagina and uterus, causing pains in the 
rectum and bladder. The changes are due both to the wasting 
of the patient and the consequent relaxation of the tissues, and 
in advanced pulmonary disease to venous congestion. 

Just as chronic phthisis may cause functional alteration and 
even pathological changes in the genital organs, so the existence 
of disease of the sexual organs, or even the action of the genital 
function, may undoubtedly affect the course of pulmonary tuber- 
culosis. A connection between menstruation and phthisis 1s seen 
in the fact that the catarrhal phenomena in the lung become more 
marked before and during the period, and often first appear then, 
a point of direct diagnostic value. It is not, however, justifiable 
to conclude that the menstrual function has an unfavourable in- 
fluence on pulmonary tuberculosis. The not uncommon periodic 
haemorrhages are worthy of notice; they either occur at the same 
time as a scanty menstruation, of replace it (the so-called 
vicarious Menstruation). 

Severe and frequent menstrual haemorrhages on account of 
their weakening influence require careful treatment by resi, 
styptics, plugging, or curetting. The same treatment is required 
for metrorrhagia due to endometritis, submucous myoma, ©! 
tumour of the adnexie. 

All acute and chronic inflammatory conditions of the sexual 
organs, all displacements causing pain or discomfort, and all 
simple new growths, are more or less serious complications, while 
malignant growths cause a rapid advance of the tubercular disease. 
Their unfavourable influence on pulmonary tuberculosis is due to 
a lowering of the general power of resistance, on account ©! 
insufficient nutrition, of rises of temperature, of direct injury t 
the heart and lungs from circulatory congestion, and not least, ©! 
the nervous, neurasthenic and psychical disturbances, which aie 
rarely absent in cases with disease of the genital organs. Thes 
are of special importance in cases of phthisis, for in no othe: 
disease is the prudent, patient, and constant co-operation of the 
sufferer so important for cure, 

All diseases of the genital organs also increase their suscept- 
bility to the tubercle hac 
genital tuberculosis. This is especially true of gonorrhoea, which 
plays the same predisposing part for the sexual organs of women, 
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as was deseribed in the section on Male Urogenital Tuberculosis. 
The remarks which were then made as to primary and secondary, 
and ascending and descending, forms of infection also hold good. 


1. TUBERCULOSIS OF THE VAGINA. 


Tuberculosis of the vagina presents itself in 
the form of miliary granules, superficial 
erosions, and deeper ulcerations with sharp 


Anatomical 
Changes. 
jagged edges—diflerent stages of the same process. 
The clinical symptoms are slight, and may 
be absent. Increase of secretion — first 
appears when the disease reaches a certain 


Symptoms and 
Course. 


stage ; and the cause of it is usually accidentally discovered. The 
disease is mostly secondary. Primary cases confirmed by autopsy 
are not known, though their occurrence is possible. 

Characteristic tubercular nodules, or tuber- 
cle bacilli in the secretion, will make the 
diagnosis certain, and will distinguish tubercular from syphilitic 
ulceration, In doubtful cases a portion of the ulcer may be 
removed for microscopical examination, or inoculation on animals. 


Diagnosis. 


Also the visible focal reaction to a diagnostic tuberculin injection 
may make the diagnosis certain. 
The prospects of cure are good of them- 


Prognosis and a 
8 selves, but depend on the condition of the 


Treatment. sexual organ which is primarily affected. 


Excision gives the most certain results. Small ulcers may be 
treated by cauterization and application of iodoform powder. A 
more important point is the treatment of the primary disease, on 
the success of which will depend the course taken by the vaginal 
affection, General hygienic treatment must be combined with 
tuberculin. Veit recommends the new tuberculin on the grounds 
of his own experience. To prevent spread of the infection sexual 


intercourse must be forbidden, and the bedding and clothing 
disinfected. 


2. TUBERCULOSIS OF THE UTERUS. 


Three varieties of uterine tuberculosis may 
be distinguished, the miliary, the intersti- 
tial, and the ulcerative forms. These are 
probably not essentially different, but depend merely on the stage 


Anatomical 
2 Changes. 


of development. Tubercular endometritis begins with a deposit 
.i miliary tubercies, especialiy at the fundus. As in ail forms 
mucous membrane tuberculosis by the breaking down of these 
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uleers are formed, which may affect: any paris of the uterine 
mucosa. In advanced cases the whole endometrium ts destroyed ; 
and the uterus is regularly enlarged, up to three times its normal 
size, from infiltration and hyperplasia of tie muscular layers 
In the uterine cornua nodular thickenings have been wound. 


the cervix becomes plugged, or obstructed by i.dammneatory 
swelling or retroflesion, the pent-up) pus will produce pyo- 
metra. Phe thick secretion often contains caseous particles. 


Uteri have been found both in children and adults full of caseous 
Masses. 

Tuberculosis of the cervix leads sometimes to a peculiar 
infiltration of the vaginal portion with papillary outgrowths of 
the size of a walnut to an apple; by the partial necrosis of thes: 
cancer of the cervix may be simu ited, 

The clinical symptoms of early cases are 


Symptoms and 


slight and not to be distinguished from 
Course. 


those produced by other forms of catarrha 
inflammation. They consist of a mucoid or muco-purulent secre- 
tion, alteration of menstruation, and a muco-sanguineous dis- 
charge, whieh may increase into irregular hemorrhages. As the 
disease advances the uterus enlarges, without the appearance of 
typical symptoms. In the stage of pyometra the uterus is con- 
verted into a spherical, fluctuating swelling. Sometimes the 
discharge in) advanced cases contains characteristic caseou 
particles. 

Tuberculosis of the uterus is a fairly common disease. tt 
may be primary, but it is rarely so. \lore often it is secondary 
to disease of the tube. 

; ; Since tuberculosis of the uterus causes no 
Diagnosis. unmistakable clinical symptoms the dia 
gnosis must depend on the discovery of tubercle bacilli in’ the 
discharge, which is very difficult: in the early stages on accoun! 
of seareity of bacilli, He the suspicion of uterine tuberculosis has 
heen raised by the presence of disease in another organ, it can 
be confirmed in an early stage by the microscopic examination 0 
the endometrium removed by curettage. A tuberculin injection 
mav also clear up the diagnosis by producing a focal reaction 
the form of uterine haemorrhage and pains. The tuberculosis «! 
the vaginal portion, which takes the form of a papillary tumour, 
must be diagnosed by excising a portion of tissue, if bac!) 
cannot be found in the discharge and animal experiments fail. 
: The prognosis depends upon whether 

Prognosis. uterus is) the primary organ affectec, 

whether the tubercular disease remains limited to the uterus, of 
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not, What form the disease jas taken e other pelvic organs. 
| eneral it is go 

ao ee 2 sidering the posse Tity a a ies 

tuberculosis of the sexual organs © ciimat- 
ing from the vagina, as shown $y the experiments on animals of 
Bennecke, Jung, Bauereisen, and Menge, to which v. Franqué 
has lately drawn attention, more ; ntion than hitherto should 
be paid to prophylaxi In the firs: place sexual intercourse 
should be forbidden, not only with m iffering from urogenital 
tuberculosis, but with all phthisica! case Also t possibility 
of transference of the tubercle bacilli: from the p wo herself or 
from another person, by means of itum, fec nsifuments, 
washing, Ac. Is to be remembered. his as particular 
importance during abortion, labour, or tire puerperium. 

So long as the disease is limited to euler wosa a 
thorough curettage may le maniere cure, Also when the 
disease has penetrated int let “\ rapine the uleers 
may cause considerable improy cri \ shite * puru- 
lent discharge and the bleeding. A Meret nent of shing 
out the uterus, plugging, &c., will be ually required. 

If the vaginal portion is diseased 9 tive anner described, 
putation of the cervix will be necessary, provided the mischief 
mited to that part. Hf the uterus only is affected extirpation 

will cause a comple Cure; but the condition is rarely sult ently 


vere to demand this. Hf the uterine diseose is secondary to tha 
the tubes this must be considered in panning the operation. 
Uterine tuberculosis being an ope lisease foo much care cannot 
be taken to prevent the spread of infection. 
Careful general treatment is important. There are no reports 
of tuberculin treatment of isolated uterine tuberculosis. 


3. TUBERCULOSIS O THE TUBES. 


According to Wehmer there are two differ- 


} 
t 


Anatomical é . 
ent forms of disease; t 


Changes. 


Ww acule caseous, and 
the chronic miliary or fibroid) varieties. 
The acute caseous form begins by a deposit of nodules in’ the 
mucosa, quickly destroying the mucous membrane, which with 
the chickened secretion forms a caseous pulp. The submucous 


and muscular lavers are hypertrophicd. In Jater stages the tubes 
are rauch twisted and dilated, and form stiff rolls, of the thickness 
of a finger. Their shape is very veciable; they have been com- 
pared to a sausage, a club, a retort, a torpedo, or a rosary. The 
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ostium abdominale is in half the cases obliterated, in the others 
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it remains open. Adhesions to the surrounding organs usually 
occur later. The chronic miliary variety is characterized by an 
early closure of the abdominal opening, which leads to the forma- 
tion of a pyosalpynx. The destruction of the mucosa takes 
place more slowly. | Numerous tubercular nodules form in’ the 
mucous membrane, but they have no tendency to rapid necrosis. 
The contents are at first a thin, serous fluid, which gradually 
becomes purulent and caseous. The necrotic masses are mixed 
with secretion and may induce a very characteristic hypertrophy 
of the wall of the tube. The chronic fibroid form is a variety of 
this in which there is only a very slight tendency to caseation, 
and the formaticn of fibrous tissue predominates over the deposit 
of tubercles. 

As the disease advances it may involve neighbouring organs ; 
miliary nodules and a membranous exudate apoear on the 
serous coat of the tube, leading to matting together of the pelvic 
organs and intestines, to effusion into the peritoneal cavity, and 
later to extensive firm adhesions with the posterior surface of the 
broad ligament, the uterus, the pelvic wall, the bladder, the 
rectum, and the sigmoid. Gradually the pelvic organs are con- 
verted into an extensive, irregular mass. The extension of genital 
tuberculosis to the peritoneum, and their) mutual connection, 
have already been described in the section on tuberculosis of the 
peritoneum, 

The clinical symptoms vary according to 


Symptoms and : 
ie ‘ the primary or secondary nature of the 


Course tubal tuberculosis, whether it is isolated or 
whether neighbouring organs are involved. In anv case, they 


are not characteristic of tuberculosis, and furnish no sure ground 
for the recognition of the disease. The physical signs are of the 
greatest value. According to Hegar two different stages can In 
distinguished; either the individual pelvic organs are still separate 
on palpation, or they are so matted together by exudation that 
they can no longer be distinguished from) each) other. The 
different shapes of the swollen tubes depend on the anatomical 
changes. They seldom reach the size of a goose’s egsr, save in 
exceplional cases. The tubes may be considerably displaced ; 
they may He at the side of the uterus, or in the postero-lateral: par! 
of the pelvis, or even in the pouch of Douglas.  Secording to 
Hlegar it is characteristic of tuberculosis, in contrast to the usual 
forms of pyosalpyns, that the swelling occurs in the middle part 
of the tube. that it assumes a more irregular, polygonal shape 
and that it is usually more solid, and may vary in consistency in 
different parts. Tlegar also considers that a potnt of value is the 
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thickened, hard condition of the broad and utero-sacral liga- 
ments, and on their surfaces small, nodular tubercular deposits 
may be felt. Occasionally tubercular deposits may be palpated 
on the posterior wall of the uterus and the anterior surface of the 
rectum, generally only on rectal examination, as Sellheim has 
especially remarked; but similar nodules of a non-tubercular 
nature may occur, especially in’ chronic inflammatory adeno- 
myositis of the uterus. Exudation is rarely absent in advanced 
tubercular disease. 

Tuberculosis of the tube forms the greatest percentage of all 
cases of genital tube-culosis; according to Simmonds, Merletti, 
Targett, about go per cent. In most cases other parts of the 
genital tract are alse affected, but the disease in the tube is usually 
the most advanced, and appears the oldest. As predisposing 
causes are the marked folding of the mucous membrane of the 
tube, the stagnation of secretion, the relative poor vascular supply, 
and lastly, the frequency of gonorrheeal affections. Usually both 
tubes are affected at the same time. The infection in exceptional 
cases may ascend from the vagina, but the descending form is 
more common, — Primary disease of the tube has undoubtedly 
been seen, but is rare; much more often it is a secondary disease, 
the infection being conveyed by blood-vessels or lymphatics from 
some other focus in the body, or spreading by continuity from 
the peritoneum, the bowel, or the urinary organs. 

’ : Though the physical signs give no certain 
Diagnosis. indication for the recognition of the disease, 
frequently a probable diagnosis can he arrived at. The history 
of the patient, arrested development of the genital tract (Sellheim) 
detection of other organic tubercular disease, and prolonged 
observation may pul it on aoosurer basis. The ‘ abrasio 
mucoses "introduced by Sellheim as an aid to diagnosis in doubt- 
ful cases, and which has been further recommended by Krinig, 
since in about 50 per cent. of the cases it settled the diagnosis of 
iherculosis of the adnexw, v. Franqué holds to be not permis- 
thle. Tle only allows it for small, hard, tubal thickenings, and, 
ndeed, warns the practitioner entirely against this diagnostic 
neasure.  Effusions may be punctured through the vagina or the 
hdominal wall, and the discovery of tubercle bacilli or the result 
animal inoculation will assist the diagnosis. There are cases, 
especially of the chronic variety of tuberculosis of the tube, which 
e not to be distinguished macroscopically from) simple pyo- 
pins; nneroscopical examination alone gives the correct 
agnosis. “Phere are very rare cases which microscopically 
ppear to be purulent inflammation of the tube, and only in serial 
ections may tubercle bacilli be found. 
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The differential diagnosis must be made from) gonorrhoea! 
pyosalpins, and malignant tumours. A diagnostic tuberculin 
injection gives very valuable information by producing a foeal 
reaction (pains and a feeling of weight and pressure), and is very 
often decisive, though lately observations of the unreliability of 
tuberculin reactions have been made by v. Franqué, Schlimpert, 
and Zoppritz. Only in rare cases will a diagnostic laparotomy 
or colpotomy be required. 

; The prospects of healing of tuberculosis ot 

Prognosis. the tube are not bad. Even when accom. 
panied by pulmonary tuberculosis healing under general hygienic 
measures has been observed. The prognosis has become much 
more favourable since the introduction of tuberculin’ treatment, 
Even in advanced cases a complete cure may be obtained by 
operation, The prognosis depends on the general condition ot 
the patient, and on the stage of the disease of the other organs, 
especially of the lung, which usually accompanies tuberculosis of 
the tube. The occurrence of general miliary tuberculosis is rare. 
The prophylaxis is the same as for uterine 
Treatment. tuberculosis. 

On the expediency or necessity of surgieal interference the 
views are divergent. Practical experience, and the realization 
that the tuberculosis of the tube is much more rarely primary than 
was previously thought, have led toa diminution of the scope ot 
the operation. — But there are renowned gynecologists, such as 
Kronig, Bumm, Schauta, who are sul complete adherents ot 
operative treatment. Veit, who takes a more conservative stand 
point, Warns against all operalive measures during the acute 
febrile stage. On the other hand, v. Franqueé is a strong sup- 
porter of surgical measures for disease of the adnexie, and 
recommends operation when this is the only clinical tubercuta: 
localization, or if it is the most prominent, provided that 1 
not already ino an old, quiescent condition. Phe advantages 
a timely operation, which those experienced in the pathologr 
anatomy of genital tuberculosis, such as B. Simmonds, a! 
recommend, are, according to v. Franque, that the patient ts 
once relieved from all symptoms and threatening dangers, an! 
that the cure will last for vears, or be permanent; while conser 
tive treatment, on account of the sight tendency to spontanee! 
healing, will in the best cases take a very dong time, and inca 
under unfavourable social conditions will not give the requisite | 
petus towards healing. Un favour of operative treatment have a 
been raised the arguments that there is a constant danger of 


supervention ef mixed infer tion from the bowel, that extra-utet 
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gestation has frequently been observed with tuberculosis of the 
tube, that chronic tuberculosis predisposes to the development of 
carcinoma, that there is a possibility of the spread of the disease 
to the surrounding organs, or to the lower part of the genital 
tract, and that if the uterine mucosa thus becomes affected the 
tuberculosis will become open, and be a constant danger to the 
patient herself and to those in contact with her. At the German 
Congress of Gynecology, held in Munich in roti, the majority, 
including Zweifel, Kestner, Fehling, Menge, Stoeckel, Sarvey, 
Gottschalk, Opitz, Wertheim, Stratz, &c., supported a more or 
less operative treatment. A more moderate and selective stand- 
point, taken by van Herff, Sellheim, and Sippel, is that the 
operation is indicated when ino spite of conservative treatment 
there is no tendeney towards arrest of the disease, and when com- 
plications in other organs do not make the prognosis after 
operation doubtful. Special indications are severe pains, marked 
loss of strength, rapidly progressive disease, constant relapses on 
account of mixed infection, large collections of pus, continued 
fever, and threatened or actual perforation of the bowel. The 
operation consists of partial or total resection of the adnexie, on 
one or both sides; or of the radical operation (panhysterectomy) 
if the disease is more severe and extensive. On account of the 
better view obtained of the disease, the previous diagnosis being 
always incomplete, laparotomy is to be preferred to colpotomy. 
Ir is contra-indicated if there is advanced tuberculosis of the lungs 
or other organs, and if the genital tuberculosis is very extensive, 


and accompanied by dense adhesions. In these cases puncture of 


effusions, opening, and = draining abscesses, and if there ts 
secondary tubercular peritonitis, simple laparotomy, may be 
required, 

Recently in cases of genital and plastic peritoneal tuberculosis 
too far advanced for operation, marked improvement, and even 
cure, have been obtained by radiotherapy, as Bircher, Gauss, 
Spaeth, and others have remarked. 

Lastly general hygienic treatment, removal from the domestic 
sphere, complete rest to the sexual organs, and, if possible, treat- 
Ment in a sanatorium, especially if the lungs are also affected, 
may give good results. The pains in the pelvis will require 
Vinptomatie treatment. 

The conservative treatment is more hopeful the sooner it ts 
combined with tuberculin; it may bring about complete healing 
in disease of the adnexee as in tubercular peritonitis, a fact 
specially noted by Birnbaum, Prochownik, and Busse. Also 
Veit forcibly recommends the new tuberculin, with which he has 
seen better results in genital tuberculosis than with operation. 


36 eaTNRSraR af: 


Boi sab APE 


\ CLINICAL SYSTEM OF TUBERCULOSIS 


4. TUBERCULOSIS OF THE OVARIES. 


Pfannenstiel and Orthmann distinguish 
tubercular peri-o6phoritis and true ovarian 
tuberculosis. The former is part of tuber- 
cular peritonitis; disseminated tubercular granulations, or a plastic 


Anatomical 
Changes. 


exudation containing nodules, forming on the surface of the 
ovary, Which itself is not diseased. These authors again divide 
the true ovarian tuberculosis into miliary and caseo-suppurative 


forms, which may be combined. The rarer miliary form can 


hardly be recognized at times by the naked eve. Particularly in 
cases of tubercular peri-o6phoritis one finds in the ovary numerous 
very small tubercles. Bacilli are often very difficult to detect. The 
caseous variety with abscess formation is more common, and ts 
usually situated in the stoma of the ovary, more rarely in a corpus 
luteum; it may be single or multiple. The caseous nodules may 
join together, suppurate, and form a cavity of the size of a goose's 
eyy. 

Tuberculosis of the ovary is a fairly fre- 


Symptoms and 


quent disease. In about half the cases it is 
Course. 


bilateral. In 267 cases of genital tubercu- 
losis collected by Kroemer the ovary was affected forty-two times ; 
Orthmann estimates that it is diseased in as much as 42 per cent. 
of the cases. Sometimes the infection occurs through the blood ; 
cases are described in which the ovary was alone diseased, and 
the rest of the genital organs healthy. As a rule the infection 
spreads from the tube by means of peritoneal tuberculosis. 
Fibrous encapsulation or complete atrophy of the ovary some- 
times prevents infection. The further fate of secondary ovarian 
tuberculosis depends on the course taken by the tuberculosis ot 
the tube. 
: : The rare cases of isolated ovartan) tubercu- 

Diagnosis. losis can hardly be diagnosed as such. The 
recognition of ovarian disease secondary to that in the tubes may 
be made by palpation, but it is without importance, as it hard, 
influences the prognosis or treatment. 

Prognosis and Phese both depend entirely upon that of 
Treatment. tuberculosis of the tube. 


5. TUBERCULOSIS OF THE BREAST. 


: Apart from the rare form of miliary: tube 
Anatomical : 


Changes. 


culosis of the breast occurring as part + 
general mibiary tuberculosis, three differen 


forms have been deseribed : the disseminated, the confluent, an 
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the cold abscess. In the disseminated form a few small nodules 
of the size of a hazel-nut are scattered through the tissue of the 
breast, being completely isolated and surrounded by healthy gland 
substance. The confluent form, which is most often situated in 
the upper and outer quadrant of the breast, develops in the form 
cf one or more infiltrating nodules, which grow very slowly, and 
may involve the whole mamma. The disease begins by a deposit 
of small, usually confluent, nodules in the interacinous tissue, the 
glandular tissue being only secondarily affected. © The nodule 
softens and breaks through at one or more places, and discharges 
characteristic, soft, granular or crumbling masses. — If several 
nodules co-exist, in the process of necrosis communications and 
fistule will be formed between the cavities. | Quite early the 
axillary glands become swollen, and usually suppurate. — The 
cold abscess is produced by a still slower process. It develops 
in the intermammary tissue, and is separated by a fibrous capsule 
from the health gland substance. 

In the rare disseminated form isolated, 
small nodules can be felt, without the gland 
being much enlarged. The overlying skin 


Symptoms and 
Causes. 


s nearly always unaffected. “The disease lasts for vears, and may 
esult in spontaneous healing, in calcification, or in abscess for- 
mation. The most common confluent form of mammary tubercu- 
oasis in the early stages sometimes only causes slight symptoms, 
so that the nodules are usually accidentally discovered when they 
reach a certain. size. More often inflammatory irritation shows 
itself by pains or swelling of axillary glands. © The nipple is 
frequently drawn ing the breast itself is nearly always freely 
movable. Softening is recognized by fluctuation; unless opened, 
pus will gradually discharge spontaneously. A’ cold abscess 
develops extremely slowly without any local inflammatory signs, 
and usually without alteration of the axillary glands. A’ fluctu- 
ating, circumscribed tumour can be felt. 

Mammary tuberculosis is relatively rare; generally it is a 
complication of pulmonary tuberculosis; the estimates of its fre- 
queney vary. At first it is exclusively unilateral, It occurs 
lnefly during the vears of sexual activity. Infection through the 
blood, apart from miliary tuberculosis, is very rare. Extension of 
uberculosis from the axillary glands, the ribs, and the pleura has 
heen observed in a few cases. According to Cornet the infection 
nost frequently occurs from outside, rarely by the entry of bacilli 
nto the duets of the glands, more often the bacilli enter by an 
excoriation, and are conveyed by the lymphatics which accompany 
he galactic ducts. This agrees with the interacinous develop- 
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ment of the early stages. Traumatisms and inflammations favour 
the occurrence of the disease. 
? : The recognition is easy if tubercle bacilli 
Diagnosis. can be found in the secretion or in drawn- 
off pus. Tubercular disease in other organs may point to the 
cause of a prolonged, suspicious, inflammatory process in- the 
breast. Retro-mammary abscesses usually develop more slowiy 
and cause more pain, fever and swelling; and palpation shows 
that the abscess is not within, but behind, the breast. The closed 
form of mammary tuberculosis may be most easily mistaken for 
an-early carcinoma. In favour of the latter will be the hardness, 
the shape and the painlessness of the tumour, the drawing in of 
the nipple, the adhesion to the overlying skin or fascia, and the 
carcinomatous glands in the clavicular region. A syphilitic 
gumma may be recognized by its rapid development and quick 
necrosis; other signs of syphilis are seldom absent; and it reacts 
promptly to antiesyphilitic measures. Adenoma, fibroma, and a 
cyst are more easy to distinguish ; they are usually circumscribed, 
movable, painless, and do not suppurate. There may be great 
difficulty in diagnosis if tuberculosis is combined with cancer, 
adenoma or ttbroma. 
: When the disease is limited to the breast, 
Prognosis. or When the affected Ivmphatic glands do 


vood, 
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net vet form an extensive Mass, the prognosis 
The best results are give amputation 
Treatment. of the breast. Partial excision, scraping. 
Xc.. do not take the place of a radical operation, and do no 
prevent relapses, since the disease is alwavs more advanced than 
seems to the naked eve. Amputation of the breast is io he 

more recommended, as the chronic inflammatory condition offers 


a favourable ground of development to cancer. 


6. TUBERCULOSIS IN CONNECTION WITH MARRIAGE, 
PREGNANCY, THE PUERPERIUM, AND ABORTION. 


The consideration of genital tuberculosis, and the connection 
between tuberculosis and the genital organs must be completed 
by a review of the relationship between the disease and the sesua 
functions and their consequences. “Phe periods of developmen: 
and of sexual maturity are exactly the ages most favoured by 
tuberculosis. 

The aherations of menstruation during the course of chron) 
pulmonary tuberculosis have already been mentioned.  Ovula 
tion may be arrested as a consequence of the general bodils 
weakness. A permanent sterility. may be produced by atrophy 
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of the ovary and the uterus, also by advanced tuberculosis of the 
genital organs. Conception is rendered more difficult or even 
prevented by most of the non-tubercular affections of the genital 
organs that have been mentioned; but pulmonary tuberculosis of 
itself is no prevention of conception except in its terminal stages 
There is now a consensus of opinion that pregnancy fre- 
quently makes manifest a latent tuberculosis, and aggravates an 
ready existing disease. This is not only true for phthisis, but 
also for sur oocal tuberculosis and lupus, while urogenital tuber- 
ulosis usually remains uninfluenced. Besides the social con- 
litions, the grade and form of the disease are naturally of im- 
vortance; early cases, closed cases, torpid, tibrous forms tending 
io encapsulation and contraction pass through pregnancy much 
better than severe, dangerous, open, diffuse, ulcerating, cavity- 
forming and advanced cases. But even in cases of the first 
category it happens often enough that atter a good progress at 
first, with stationary physical signs, an acute exacerbation occurs, 
ind that a single pregnaney irresistibly annihilates the best results 
of a prolonged sanatorium treatment. [t is of practical import- 
ince that such a relapse may happen without warning during 
ihe second half of pregnaney, without the occurrence of fever or 
loss of weight or other bad symptom, an evidence of the difficults 
fo giving an accurate prognosis in individual cases. A0 satisfac- 
ory explanation of the evil effects of pregnancy on tuberculosis 
has not vet been found, they have generally been ascribed to the 
changes in the type of respiration and the blood supply of the 
ungs which take place during the latter months. | According 
» Hlofbauer’s researches causes of the increased predisposition 
ire reduction of the Poolvtic faculty of the serum with advancing 
regnaney, hypergivewmia, and certain: physical causes, such as 
vperemia, inereased Ivmphatic flow and peribronchial infiltra- 
mn, 

Still more injurious im its effects on tuberculosis than) preg- 
mev is the puerperium, 

This leads us tirst of allt WMportant question of pro- 
wlaxis. The dangers of the marriage of tubercular persons 
mnot be too forcibly impressed. The danger of infecuon be- 
veen married people has certainty been much underestimated, 
en by doctors. “This ts partly because statistics on this point 


we been drawn chiefly from the upper ten thousand; and the 


ntined social conditions of the poorer classes have been too 
tle considered. These statistics also err ino that they are 
! 


inded too much on the statements of the patients themscives, 


they do not sufficiently consider whether the tuberculosis 


cs 


setysanae acme ee 
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is open, and how long it has been so, and whether the patient 
Was living with the husband during the time of the possibility ot 
infecuon. The unreliability of these figures is increased by the 
fact that the health of the presumably unaffected husband is bu: 
very rarely confirmed by a medical examination, and that nothing 
is known as to his later history. The figures of Weinberg, col- 
lected from reliable mortality statistics, seem to us to be of more 
value; according to these the mortality. of those married to a 
tubercular person was twice as great as the average. 

Marriage may have a beneficial influence on a tubercular 
man, since his material conditions may be improved, and especi- 
ally his food and general mode of Ife may become better and 
more regular. For him, too, sexual relationships may only be 
changed for the betier, quite apart from the elimination ot 
venereal infection. 

Things are very different for the woman patient. For her, 
too, indeed, the social conditions may be improved, if she has 
hitherto supported herself by her own work. But the conditions 
of cure become more unfavourable if the circle of her duties is 
enlarged. The commencement of sexual life cannot be considered 
to be entirely without influence. Consideration must be paid also 
to the possibility of the spread of the disease to a healthy part, 
to the dangers of pregnaney and childbed for the tubercular 
woman, to the possibility of transmitting the predisposition, and 
especially to the danger of infection of the child after birth, whe 
generally has but small powers of resistance; the duty of the 
doctor, therefore, is to be most cautious in giving permission for 
marriage. The demand for a legai restraint of marriage seems | 
be sull impracticable. More important and more practical ist 
aim at a general enlightenment on these questions, anc to give 
warning and advice in individual cases. 

With regard to the infection of the female genital organs 
may onee more be mentioned that in the semen of phthisi 
patients, who are free from disease of the genital organs, tuberc!: 
bach have been found, that phthisical patients who have als 
tuberculosis of the genital organs long remain capable of conne 
tion, that guinea-pigs with tuberculosis of the gentiai organ 
produce the same disease on the female, and that fasthy there 
danger for the woman of an ascending genital tuberctuiosis } 
contact infection from an tnfected husband. These faets justi! 
prohibitive measures, 

With existing tuberculosis of the wife pregnaney is to 
prevented till the disease is completely healed. Only when 


lungs have iver no clinical symptoms for two or three years m 
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pregnaney be permitted by the doctor, and the lungs must then 
be carefully watched. There are various means of preventing 
pregnaney which may be employed. Lastly facultative steriliza- 
tion by dividing the tubes, or complete sterilization, may have to 


be considered. Lately Kronig and others have succeeded ys 


it] 
tT 


sufficient doses of Rontgen-rays in obtaining: sterilization wath 


preservation of menstruation. Time will show whether ovulation 


can return, so that after a certain time conception may again be 
possible. 


If pregnaney occurs with manifest, active tuber 
cial abortion is indicated. 


ulosis artiti 
The bad effects on the disease will not 
be made. In 
early or inactive cases of tuberculosis sdocter mia 


he thereby always prevented, but the trial musi 


\owant; if the 
objective signs or the ceneral symptoms become worse, abortion 
ust be then induced. The result of the tuberculin reaction 
cannot be used as an indication for this (Ven, Fo Kraus, 


IKaminer); still less can one be cuided by the contunctival re- 


acuon, as recommended by EE. Martin, who takes a 


POSTIVe 
reaction as showing strong powers of resistance, «hile 


he cone 
siders a negative result to indicate the induction of abortion. The 


of 


capacity. of resistance falls, or is extinguished, at the end 
preenaney, to be increased again during the puerperium, Stern 
Is melined to explain the negative results of culaneous and cone 
finetival tests by a loss of antibodies ac oMpanving preenaney, 

1 account of the saturation of the immune corpuscles with th: 
serum rich in lipoids (Heynemann). In any ease the explanation 


the state of the tuberculin reaction during pre 


gnaney Is still 


Vv complicated, and the value of the reaction for diagnosis and 


menesis ts more doubttul than in the non-pregnant, so tha 

rative result is not always to be considered as an unfay atrable 

1. The experience that the induction of abortian does pot 
prevent the aggravation of phthisis in all cases. an 

ourably situated, early cases pregnan y may be passed throu! 

stactorily, is against the radical view of Miarag 
Hamburger that abortion should be induced in all tubercu 


ents, With regard to the spontaneous interruption of pre 
vin tuberculosis there are differences of opinion ; abe 
ns te occur rarely; premature birth is commoner 
«so the more advanced is the tuberculosis. 
\rtificial induction of premature labour has no advantace 
ever over normal confinement - Many Ty Ha TOUdsts even 
that it is more dangerous; Wwe can support th view as the 
of several experiences. Pankow and Kiipferle have lately 


ed from the large, uniform, and continuous statistics of the 


\ 
| | 
Wy 


stoned atanpenne-+: 
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Freiburg Women's Clinic that the results are relatively good 1 
the induction is performed carly yb he high mortality of 40 
per cent. of even the cases in Stage | indicates the gravity of th 
prognosis, when the disease becomes active in the sec halt of 
pregnaney. Pankow an | Kipferle draw the same conclusion as 


Kronig that one should not wi too long, and allow the mos 


favourable time for interrupting pregnancy to pass. After the 
fifth month induction of abe must as a rule be avoided, except 
that it may be considered tt inverests of the child in extreme 
cases, or in patients who are ra vy going downhill on account 
of advancing disease or complications. In such cases) with 


advanced pregnancy Tlenkel considers that the best and. sures! 
way of reheving the patient ts total abdominal extirpation of th: 
gravid uterus under lumbar anc sthesia. The operation involves 
the least risk for the patient and the smallest possible loss ot 
blood, a factor of extreme Tmporlance | the elimination of th: 
puerperium alse has a verv important curative effect. 

Since the erruption of pregnancy often enough does not 


stop the agers ation of tuberculosis it has recently been author 


tatively recommended that the patient should be ster 


same time. [tis not vet agreed whether a facullative sterilization 
an extirpation of the uterus with or without the adnexie, 

excision of the fundus (v. Bardeleben) is necessary. The sup- 
porters of total extirpation take the ground that the tnterna 


secretion of the ovary has a bad effect on tuberculosis, and 


castrated individuals often gam ip weight marvellousty. \\ 
cannot, however, refreun from observing that this gam im wer 
is chiefly due to a depe ffat. and that this has not the mp: 
tance tor the cure of tub losis that was forme rly supposed, t 


that adiposity bys itself even makes the prognests of tubercuk 
worse (p. 106). The question does not seem tous to be vet t 
for judgment, an la knowledge of the after results is mu h nec 

The dangers of labour consist of ciretfatory congestion a 
of dyspnavsa, which may lead to adema of the lungs. Dith 
labour and much bleeding may fead to the disease rapidly be - 


ine worss, as often happens during the puerperium, even \ 


pregnancy hes been well borne. Miliary tuberculosis 1s 
rarely met with during pregnaney an lithe puerpertu ate 

With regard » desirability. cf suckling by the tuber 
mother there is stillba ditfersnce of nion. Phe danger of tt - 
ference of tubercle bacilli to the infant from the mother’s 11 . 
avery real one; aceording to observations oc animals and hu . 
the mammary glands have no special det ve power, and © 
was able in several pare cases to find tubercle bacudh in the m 
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tubercular women, who were not suffering trom miliary tubercu- 
losis. Recent observations have shown that bacilli oecur in. the 
blood of phthisical patients much more frequently than was pre- 


viously thought; however, the number of bacilli is very small in 


early Cases, for whom alone the question of allowing suckling 
need be considered. The danger of infection from the mother's 
milk is very small compared with the much greater one of infection 
during the naturally intimate relationship between mother and 
child, provided that the tuberculosis is of the open form. Zeppert 
in particular has recently shown that the frequent occurrence of 
tubercular meningitis in the early vears of life has no connection 
at all with breast feeding, 
What influence then has suckling on the maternal tubercu- 
osis, and how does it affect the child 2 
There are no exceptions to the rule that a mother suffering 
trom advanced tuberculosis must be forbidden to nurse her child; 
and in all cases of maternal tuberculosis a wet nurse and separate 
rooms for the mother and child are to be recommended, where the 
material conditions allow, 
There are divergent views as to the right line to be taken in 
te large number of cases of open tuberculosis in) the mother, 
NHose general condition is good, and who is compelled to live in 
recor less close contact with the infant. The way in which 
tection takes place is here immaterial. The modern treatises 
on tuberculosis by Czerny and Weller are in agreement with the 
Ider authors in considering maternal tuberculosis as a contra. 
dication to suckling. — Sehlossmann takes the OPDOSTIE VIEW 
othe mother should nurse the child, who is usually poorly 
developed and of feeble resisting power, so as not to increase by 
meil feeding the inevitable danger of infection. According 
mothe child at the breast can better withstand a tubercular 
fection, whieh would be certainty: fatal to an artificially fed 
Suckling ts often directly advantageous to the mother hy 
wlating nutrition changes, and by usually preventing a fresh 
snaney, 
Considering the divergency of these views the recently 
shed results of the exact observation made by Deutsch on 
ing and non-nursing tubercular mothers and their offspring 
the greatest importance. Besides healthy mothers used as a 
partson he considered active, inactive, and SUSPICIOUS Cases of 
rculosis; the active cases had disease of the apex or upper lobe 
favourable prognosis. Of the results of his examination the 
Ne are the most important : 


1) Suckling had on the tubercular mother only verve rarely 9 


MICROCOPY RESOLUTION TEST CHART 
(ANSI and ISO TEST CHART No. 2) 
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good effect, usually an unfavourable, and sometimes a destructive 
one. 

(2) A nost all the infected children had been suckled by 
tubercular mothers, while the children who were not suckled, even 
if there was an hereditary tendency, all remained healthy. 

The latter conclusion is surprising; and an explanation is 
difficult to give. If we do not suppose that the suckling mother, 
through her intimate contact with her offspring, increases the 
risks of the infection of the child, a view rejected by Deutsch and 
Schlossmann, we are driven to the conclusion that the milk of a 
tubercular mother contains a toxic substance, which in some Way 
lowers the resistance of the child. Deutsch inclines towards this 
view, and at all events thinks that the opinion that the mother’s 
milk increases the resistance of the infant has been shaken. 

These conclusions show that the old teaching of universally 
forbidding suckling by tubercular women in the interests both 
of mother and child sull holds good. The problem of infant 
mortality as a whole is so closely bound up with feeding by the 
mother, that the views advanced by Schlossmann in the case of 
tubercular women needed the proof of their correctness, which 
has been supplied by these extensive researches of Deutsch. 

If the tubercular disease in the mother is arrested then suck- 
ling may be allowed as long as both mother and child maintain 
their strength and good general condition; but both need con- 
tinued medical observation, A good condition and sufficiency of 
the milk are naturally necessary for the permission of suckling. 
An express warning must be issued against too long lactation, 
which weakens even a healthy person, and will aggravate an 
existing tuberculosis, or bring out a latent one. The warning is 
the more needed, as most women incorrectly believe that suckling 
is a certain preventative of another conception. 

The most dangerous complication of a pregnant, tubercular 
woman is laryngeal tuberculosis, which frequently appears, even 
When the lung disease is only causing quite few symptoms. 
Laryngeal tuberculosis during pregnancy has a marked tendencr 
to rapid spread; the disease very rarely remains stationary or 
improves. Swelling of the connective tissue with slight oedema, 
and increased shedding and leucocytic infiltration of the epitheliu 
have been observed. The possibility of sudden death from suflo- 
cation must be remembered, particularly during labour. A muel: 
higher percentage of patients die suddenly after labour than ty 
reported cases indicate. Most of the children, which are poor!) 
developed, die either at once or in the course of a few weeks. Th: 
local treatment of the larynx is almost hopeless, as is also curatis 
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tracheotomy. If stenotic symptoms sudde ‘niv develop the opera- 
tion may prevent suffocation; the s« ‘anty reports are here also at 
variance. 

Only when the general condition is good and the laryngeal 
condition slight can the pregnancy be allowed to continue. Ir 
the laryngeal disease is becoming worse the pregnancy must be 
terminated as soon as possible. With healed laryngeal tubercu- 
losis pregnancy causes a danger: of relapse. 
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CITAPTER VII. 


Tuberculosis of the Vascular 


Lym phatic Svstems. 


1. TUBERCULOSIS AND THE BLOOD. 


Since the blood plays the chief part in 
Blood oe Ee Ue eee 
resisting any infection, if it becomes altered 
Changes. by disease the organism will be more or less 
predisposed to tuberculosis. In fact the tubercular infection 
particularly attacks persons thus weakened, as may be seen in 
chlorotic and anzemic female patients. 

On the other hand, during the course of tuberculosis the 
blood becomes affected by the specific toxins and products ot 
tissue destruction, and undergees alterations which cag be recog- 
nized. 

According to Grawitz the blood is affected in the following 
way in the different stages of tuberculosis :- 

Stage [.—Ervthrocvtes diminished, leucocytes unaltered, 
hemoglobin sightly reduced. 

Stage [].—Without fever; erythrocytes unaltered, leucocytes 
moderately increased, hamoglobin unchanged. 

Stage T}.—With fever; ervthrocyvtes much diminished, 
leucocytes much mereased, haemoglobin reduced. 

li is to be noticed that in Stage To with women there is 
rarely a reduction of hiwmoglobin, the number of red corpus: 
remaining normal, and therefore the blood is the same as tha 
chlorosis. In Stage TE there is sometimes a diminution of 
total amount of blood—oligeemia—with a pale, drv, rough s! 
and desiccation of the tissues. In the third hectic stage 
leucoceyvtosis increases with the duration of the fever and 
advance of mixed infection, reaches its maximum in the so-ca 
1 


caseous pneumonia, and diminishes in the miliary form. 


ilowever, Arneth isiders the simple blood count to be 
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alterations in the blood of tubercular persons consist of a char ce 
in the neutrophile cells, the number of red corpuscles remaining 
normal and the number of white cells approximately so. Com- 
pared with normal blood, in which the leucocytes are 25 per cent. 
mononuclear and 75 per cent. multinuclear, the mononuclear cells 
are increased and the polynuclear neutrophile leucocytes 
diminished. This depends on the fact that the polynuclear cells 
are the chief carriers of antibodies and so perish in the fight 
against the infection, setting free their antibodies, which loss 
produces first a new formation of mononuclear cells, the latter 
being the youngest form. The majority of the workers on. this 
subject on the whole agree with Arneth, but do not consider that 
this alteration of the neutrophile cells is a constant occurrence in 
tuberculosis. 

The discovery of tubercle bacilli in the blood was first. made 
by Weichselbaum in the blood of three corpses dying from acute 
miliary tuberculosis, Meissel, Lustig, and Riitimeyer confirmed 
this for acute miliary tuberculosis during life. In chronic tuber- 
culosis the discovery of bacilli in the blood was first: made by 
Jousset, Liidke, and especially G. Liebermeister as the result. of 
numerous and careful observations, which showed that bacilli 
were very frequently to be found in the circulating blood of 
phthisical patients. Their detection is the easier, the more 
advanced and the nearer to the termination is the disease. Lieber- 
meister obtained positive results dunng the last twenty days of 
life in 75 per cent. of the cases, and in only 35 per cent. examined 
eighty days before death; lately the results in open tuberculosis 
have been even more definite. © Schnitter found 32 per cent., 
Lippmann 44 per cent., Rosenberger in forty-nine cases, including 
five of miliary tuberculosis too per cent., and Kurashige in 155 
eases of tubercular lunge disease of all stages (thirty-five in’ the 
first, sixty-five in the second, and fifty-five in the third stage), also 
100 per cent. of positive results. Et was also discovered that it 
is not rare to find bacilli in the blood of even clinically slight 
ases. Jessen, EL. Rabinowitsch, and laiely Sturm have found, in 
40 to 50 per cent. of cases still in the early stage, bacilli in the 
blood as a result of bacteriological and animal observations. The 
results are of importanse for the explanation of many tubercular 
localizations, such as in the eve, the bones, and the joints, which 
previously were not clear; also for understanding the connection 
between tuberculosis and traumatism; and above all, for the 
proper recognition Gf pulmonary tuberculosis as a general disease. 


The serological properties of tubercular blood, phagocytosis, 


complement fixation oof anttheadties npeeolutin 
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opsonins, anaphylactic reaction substances, Xc., need not be con- 
i sidered here, since at present they are either doubtful, or of no 
practical importance, 


' ; In cas 5 of diagnostic doubt, in which an 
Diagnosis. 


abnormal condition of the blood is) sus- 
pected, more information can generally be obtained from a stained 
blood preparatio: than from the more tedious blood counts. 


We recommend the following method of obtaining a stained preparation 
of blood: From the pricked finger the blood is allowed to flow spon 
tanec usly, @e., without pressure. A small drop is received on a cover slip, 
Which has been passed three times through the tlame, and covered with a 
second slip from half to one minute, the two slips being then r: ipidly drawn 
apart. The preparation having been dried in the air, it is stained for two 
minutes by the Jenner-May method, #.¢., with a 25 per cent. methyl-alcohol 
solution of cosin methylene blue, which fixes the tilm at the same. time 
The shp is then placed in distilled water for one ninute: then dried with 
blotting-paper and mounted in Canada balsam. (Jenner-May’s solution can 
be obtained ready-made, or it can be prepared as required from tablets: one 
tablet ts to be firmly crushed in too gr. chemically pure, acetone-free methyl 

cohol ina dry flask and dissolved by shaking; the solution is then filtered 
through a dry filter and placed in a carefully stoppered vessel.) 

With this method the following structures can be clearly distin 
guished : 

(i) The erythrocytes are red, and the nuclet of the nucteated red cells 
stained blue 


(ii) The leucocytes may be divided into ; 
(2) The mononuclear forms. with large 
scanty protop! 


* round, pale-blue nuclei and 
ism 


(2) The polynuclear forms with the nuclei always blue, but the prot 
plasm containing : 


(1) In the neutrophile cells rose-red or light-red granules (96.5 per 
cent.). 


(2) In the cosinophile cells deep red granules (3 per cent.). 
(5) In the ba-ophile cells intense blue granules (0.5 per cent.). 


The discovery of tubercle bacilli in the circulating blood has 

great practical importance. Tt settles all dowbt in uncertain cases, 

in which fever, night-sweats, and nerve changes raise a suspicion 
of tuberculosis, but contra-indicate test tuberculin Injections. 

We recommend Kurashige’s modification of the Sehnitter- 


oie 


asp yesh ps Sep 


Staublits method, which has the advantage of only requiring 
1c. of blood. 


{ 

) Blood to the extent of © ¢ e, is withdrawn from the medicn vein at 
at added to 5 ¢.c. of 3 per cent. glacial acetic acid selution: after. sligl 

4 haking the mixture is allowed to stand half to one hour. After cent: 

4 fugalization (at 3.000 revolutions for thirty. minutes) + c.c. of undilut 


antiformin are added to the sediment. which becomes clear either at once 


i after several minutes of vigorous shaking. The solution is again centi 
{ fuvalized till a little snew white -ediment comes down This is so sligl 
that the bottom of the of ' Korg pain aioe. . 


Washed 
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distilled water, and a preparation made and stained by Ziehl-Neelson’s 
method. If the sediment does not adhere well to the cover-slip it may be 
fixed with ege albumen water The staining must be as short as possible, 
and the washing very carefully done 


. The changes in the blood described by 
Prognosis and , 


Arneth do not indicate a bad prognosis. If 
Treatment. 


the primary tubercular disease is still 
capable of treatment the administration of iron, or iron and 
arsenic (arsenferratose), or the natural waters of Durkheim, 
Pyrmont, Levico, Roncegno, may improve the condition of the 
blood. 

The preseve_ «bacilli in the blood-stream does not generally 
indicate miliary tuberculosis; and has not such a sinister signiti- 
cance as has been generally supposed. All the same it is not a 
good sign, and demands a cautious and reserved prognosis. 
There is no way of eliminating the bacilli from the blood. 


2. TUBERCULOSIS AND THE CIRCULATION. 
: The vessels present in chronic cases of 
Anatomical 
Changes and 
Symptoms. 


tuberculosis @ thickening of the wall, 
probably as result. of the action of the 
toxins. Aly arteriosclerosis and calcifica- 
Hon of the inner elastic lamina have been observed in young 
phthisical patients; Pottenger found premat ire rigidity of the 
arteries frequently. “The results of the changes in the vessel wall 
are alterations in the blood flow, congestion and thrombosis, the 
last especialy in the veins, where it is not rare in cases of tubercu- 
losis. According to the researches of Lie .ermeister we may con- 
sider that there is a direct connection between the hbacillaemia and 
the thrombosis. It may now be considered as certain that it is 
not hyperemia but sluggishness of the vireculation which gives the 
chief impetis towards the occurrence and spread of tubercular 
dixase; with accele f the circulation the area supplied 
remains strikingly free o.om tuberculosis, while slowing of the 


Nood-stream has the opposite effect: it: favours capillary throm-, 


isis, Which is a predisposing cause of tuberculosis. 
Bacilli in the circulating blood may become edherent to the 
essel wall, penetrate the intima, and set up tubercles in the wall 
the vessel, which appear as white prominences of the size of a 
in’s head to a heinp seed. Or the vessel may become involved 
m outside by contiguous disease, the bacilli growing bs con- 
uity through the vessel wall inwards to. the intima. Both 
iieties of vascular tubercles may occur in veins and arteries; it 


Casy to sav witch is the commonest. 
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Vascular tuberculosis may either appear as drop-like out- 
growths (endangitis tuberculosa), or as infiltration followed by 
ulceration (tubercular uleers of the vessels) 

The aorta is most likely to be affected) from tubercular 
mediastinal and bronchial glands. Tf it is: already arterio- 
sclerotic, large numbers of bacilli will be found in the upper 
layers of the atheromatous ulcers. Such an endaortitis tubercu- 
losa arises from the deposition of bacilli on roughened spots of the 
intima, where they multiply freely, and by becoming mixed with 
the blood-stream may set up miliary tuberculosis. 

There is a large literature on the connection between tuber- 
culosis and the heart. We may here limit ourselves to the most 
important facts. Firstly, there is the old view, supported by 
Brehmer and Beneke, and lately confirmed by Orth, that a pro- 
portion of tubercular patients, especially those of an asthmatical 
nature, have a heart below the normal size. Orthodiagraphi 
examination of the patients at the Heidel as Sanatorium: showed 
that of normally nourished cases 62.5 per cent., and of badiy 
nourished 88 per cent., had too small a heart, and this was true 
not only with advanced phthisis, but also with early slight disease. 
The heart also undergees during tuberculosis a cachectic dimira- 
tion in size, analogous to the general wasting. “Phe view that 
the smallness of the heart is one of the predisposing factors 
towards tuberculosis, is probably more correct than the theory 
that the reduced size of the heart is merely a consequence of 
an already existing tubercular infection. Alterations in the right 
side of the heart are usually due to complications of pulmonary 
tuberculosis, such as pleural adhesions, chronic bronchitis and 
emphysema; but in some cases hypertrophy of t] ‘oma 
oecur as a consequence of diminution of the ¢ area, 
brought about by indurative and ulcerative dise 

Displacements of the heart due to pressure won ap 
affect its functions. Tf this is shown merely by hear railure 
pains in the cardiac region, it may not be possible to say if thes 


ewe due to the mechanical displacement or to toxic action. T1 


Most important and frequent functional symptom, accelerati 
of the heart's action or tachveardia, usually occurs as ai co! 
sequence of toxemia, it may be independent of fever and runs 
parallel course with the severity of the disease. “The abnormnain 
of the regulating apparatus is also shown by variability: of 
pulse. Other signs of functional alteration of the heart wh: 
may be mentioned are want of clearness of the first mitral sour 
a systolic apical murmur and fall in the blood-pressure, especia! 


in advanced disease. 
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The teaching of Roki ansky that heart failure protects from 
pulmonery tuberculosis is not correct in this absolute form. It 
can only be said) that mitral stenosis is ac ompanied by a 
diminished predisposition to tuberculosis, as is also mitral in- 
sufficiency, when in ronsequence of congestion it produces brown 
induration of the Jung. The progress of an already existing 
tuberculosis will not be ehecked by heart failure; while tuber- 
culosis, especially if rapid, unfavourably affects the compensation 
of valvular disease. ‘The statement that hypertrophy of the left 
ventricle is a preventative of tuberculosis is also too veneral; if 
tuberculosis is rare in cases of aortic disease and arteriosclerosis, 
it is due to the fact that these conditions chiefly oceur in’ later 
life, in whieh tuberculosis more seldom) appears. 


; ‘ The juvenile form of arterial rigidity may 
Diagnosis and J tae 


best be seen in the temporal arteries ; though 
Treatment. 


its clinical importance is not vet fully deter- 
mined. We consider the symptom to be quite unreliable. Thera- 
peutically the connection between tuberculosis and the cir ulatory 
organs must be remembered in relation to hydrotherapy, the 
specific treatment and Bier's congestion hyperemia. 

The diagnosis of tubercle of the vessels is rarely possible, 
since the detection of tubercle bacilli in the circulating blood in 
no way indicates that the vessel wall is affected. Treatment. is 
hopeless, since ulcerating tubercle of the vessel wall usually 
causes acute miliary tuberculosis. Tuberculosis of the aorta also 
either cannot be diagnosed during life, « / incapable of being 
influenced by treatment. 

The small size of the phthisical heart can be recognized by 
orthodiagraphic use of the Rontgen rays; if the measurements in 
two dimensions are considerably less than the average in 
people of the same size and weight, then it can be considered that 
the heart is too small. All the same, the size of the heart is a 
variable factor, depending on the sex, the age, the shape of the 
chest, and the state of the muscles; so that the diagnosis of 
reduction in the .ize of the heart is “ert The small heart, 
Which is a congenital abnormality. or occurs during deve! pment 
as a constitudional abnormality, cannat be influenced by treat- 
nent. At the most systematic exercises in young persons may 
nerease the working capacity of the small 


Tivperir Pothe right ventricle can be recognized by a 
8 riro hit tricle cat Coen é 


constant accentuation of the second pulmonary sound. Tf per- 


cussion shows a broadening of the absolute cardiac dulness to 
the right it must be considered whether it may not simply be due 
'oOoan uncovering of a heart of normal size, such as trequently 
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occurs mn consequence of retraction of the lune from. cicatricial 
disease of the right apex. The treatment must be directed against 
existing complications in the lungs, so as to relieve as far 
as possible the obstruction to the pulmonary circulation. 

Functional alterations of a mechanical or toxic nature are 
accompanied by abnormal loudness of the heart sounds, by 
aceeleration of the heart's achion, by variability of the pulse, and 
by want of clearness of the heart sounds at the apex or base. A 
constantly rapid pulse is of some importance for the early 
diagnosis of tuberculosis ; also it is a VEE V valuable prognostic 
sign. A fall in the blood-pressure also indicates activity of the 
disease, and is usually associated with clinically progressive 
tuberculosis. The prevention of functional heart svinptoms. is 
assisted by proper treatment of tuberculosis and its toxic 
manifestations, especially by the addition of specific treatment to 
the general hygienic measures. 


3. TUBERCULAR PERICARDITIS. 

eeetesetnds The changes consist of a deposit of whitish- 

Changes and 
Symptoms. 


grey granules, chiefly on the inner surface, 
Which Jead to chronic inflammatory ad- 
hesions between the pericardium and the 
epicardium, or toan effusion. The fluid may be serous, purulent 
or hemorrhagic. 

Tubercular pericarditis may come on acutely or graduaily ; 
in the first case the symptoms being pains, breathlessness, 
cyanosis, and irregularity of the pulse. Later more severe 
dyspnoea, angina, vomiting and hiccough either lead * 4 rapid 
termination, or the case may s ide into the chronic s 7 Ene 
chronic cases are complicated with adhesion of the pleas. sur- 
faces, 

It is rarely a primary disease, being usually secondary to 
tuberculosis of a neighbouring organ, such as the glands or 
pleura; tubercular mesenteric glands may also perforate into the 
pericardium. Sometimes it occurs as part of a miliary tuber- 
culosis, also simple cases of pericarditis may become tubercular. 
elderly persons are most often affected. 

On physical examination a pericardial rub, 


iagnosis. 
Diagnosis especially at the apex, increasing enlarge- 


ment of the cardiac dulness, weakening of the apex beat, and fain 


cardiac sounds may be detected in the acute form. In chronic 
cases enlargement of the cardiae area with absence of the respiva- 
tory displacement of the lunes, svstolie retraction of the apex, 


inspiratory swelling of the veins of the neck and a paradoxica 
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pulse indicate adhesions of the pericardial surfaces. The pulsus 
paradoxus is produced mechanically ; the pulse wave falls during 
INSplratlon, fises during expiration, and is highest in the respira. 
tory pause. 

The diagnosis of adhesive tubercular pericarditis thus de- 
pends on the following poinis: great e estion, aedema of the 
upper and lower parts of the body, and after the night's rest fre 
quently also of the face, marked dyspnava, enlargement of the 
liver and ascites, systolic retraction of the apex and the intercostal 
spaces, paradoxical pulse, inspiratory swelling of the veins of the 
neck, diastolic collapse of the veins not being characteristic, and 
abnormal respiratory movement, since the normal displacement 
of the anterior chest + all forwards and upwards is much  hin- 
dered. In doubtful cases a cardiogram Mav assist in the recog- 
nition of the condition. 

An exploratory: puncture may give information in exudative 
pericarditis. AC hamorrhagic effusion indicates that the peri- 
carditis is probably tubercular, especially if) phthisis is alse 
present and cancer can be excluded. Tubercle bacilli. can only 
be rarely discovered; if the lymphocytes reach 50 per cent. or 
more of the cells in the fluid it is indicative of tuberculosis. 


Po examine the lymphocytes a thin smear ef the tluid should be 
ena cover-slip, tixed by drving in the air, and stained with Lofiler 
lene blue 


The treatment of acute tubercular eae 
Treatment. carditis consists of absolute rest in bed, the 
application of an ice-bag, and limitation of the intake of fluids. 
In the chronte form of pericarditis, to prevent the formation of ad 
hesions, W. Alexander proposed to introduce nitrogen gas 

the pericardial sac until the inflammation subsides. 

Effusions may be drawn off, if necessary, repeatedly. iK 
trocar may be introduced obliquely inwards in the fifth or sixth 
intercostal space at the left border of the pericardium just outside 
the mammary line; with the patient on his back in a raised posi- 
tion the effusion is to be ve.y carefully drawn off. If repeated 
removal of the fluid causes no improvement, Wenckebach recom- 
mends that sterile air should be introduced, to about half the 
volume of the fluid that is withdrawn. The formation of fluid 
hen gradually entirely ceases, and what is of great importance 
¢ formation of adhesions is prevented. 

Por severe pains narcotics must be exhibited with heart 
omes; a subcutaneous injection of } c.c. of 1 per cent. morphia 

ith } c.c. of digalen may be recommended. For congestion and 
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wdema digitalis, caffein and divretin are indicated, for cardiac 
Weakness stimulants, 


4. TUBERCULAR MYOCARDITIS. 


The myocardium in cases of chronic tuber- 


Pe desoeiines Hosts frequently undergees changes, — | 
ea and one-third of the cases of ehronic phthisis 
ymptoms. V. Leyden found changes in the myocar- 


dium, resembling those met with ino other infectious diseases, 
French authors, esvecially Raviart, Teissier, and others, consider 
the shght interstitial and parenchymatous lesions of the heart 
muscle to represent a specilic tonic myocarditis, and explany with 
Poncet the absence of all specific histological appearances by sav- 
ing that the condition is not due to the direct action of bacilli bu 
toa remote effect of the tubercular toxin.  Liebermeister was abl 
IN seven cases of such myocardial changes to demonstrate im sis 
tubercle bacilli by animal inoculations. Phis seems to indicate 
that the heart muscle not being a partic ularly favourable spot for 
the deposition of tubercles, an extrem ‘ly weak infection, such a 
oecurs as a result of the bacilleimia of phthisis, may cause chronic 
inflammatory changes, without any specitie tubercular formations. 

But the myocardium may also be primarily affected Dy the 
formation of solitary tubercles in the wall of the ventricle. Als 
caseous degeneration of the cardiae muscle has been observed as 
an isolated form of tuberculosis; or the heart muscle may. he 
thickly studded with tuberculir granules and larger circumseribed 
caseous nodules without implication of the pericardium. More 
common is the extension into the heart muscle of tubercula 
disease of the pericardium; numerous nodules, thickest in the 
auricles, especially the right, may be found. 

The symptoms of tubercular myocarditis consist of CVANUSIS, 
dvspnava, and other signs of heart failure. tt generally runs 
chronic course, and affects especially young peop!s. 

; : The diagnosis usualiv causes great diff 
Diagnosis. culty. Primary cases can only be suspected. 
Sometimes a weak, irregular, apical murmur and an accentuats 

second pulmonary sound may be heard. With extensive diseas 
the heart is much enlarged. Cornet considers quickly changing 
murmurs and the rapid occurrence of severe collapse and eeden 

of the lungs to be pathognomonic. 

The treatment does not differ from that « 

Treatment. non-tubercular myocarditis, and consists © 
rest, ice-bags, digitalis preparations and stimulants. 


VASCULAR AND) LYMPPEATIO SYSTEMS 


5. TUBERCULAR ENDOCARDITIS. 


. The view ot urrence of endo- 
Anatomica! 
Changes ind 


Symptoms 


carditis of a speer nature without histo- 
logical tubercular tissue are the same as for 
myocarditis. Tlanot, Potain, and others 
uphold the view that the toxin circulating in the blood may pro- 
duce changes in the valves: and the tubercular origin of many 
cases of valvular disease, especially mitral stenosis, is beyond 
doubt. Dor was able in a papillary. exerescence on the mitral 
Valve of a phthisica’ oatient, to demonstrate tubercle bacilli by 
animal inoculation, «(hough histoiogically no tubercles coule be 
detected. The obje m could be reised that such | bercle bacilli 
were only accidentally deposited on the valve ft circulating 
blood. But the experiments of Bernard ane mon do not 
support this objection; by direct injection of tuoacele bacilli into 
the artery of a dog they produced small white beads on. the 
endocardium of the left ventricle, which did not show micro- 
scopically a distinct tubercular character, but were like those 
found in spontaneous endocarditis. 

Tubercular endocarditis shows itself in various forms: as a 
verrucose valvular tuberculosis, in which Peller and others have 
found tubercle bacilli, as tubercular nodules on the mitral valve, 
and as a polypoid growth on the papillary muscle or endocardium, 
projecting into the vessel and analogous to one form of tuber- 
culosis of the vessels, 

Tubercular endocarditis occurs most often pn voung children 
n association with miliary tuberculosis. Clinieal signs may be 
entirely abso oo: but when  sease atfects a valve, the usual 
cardiae symptoms may be duced. 

; ; A det). e decision, whether a case of endo- 
Diagnosis. ditis is) tubercular oor not, is hardly 
possible; but the existence of the specific form must be remem- 
bered.  i.cdocardity acd tuberculosis by no means exclude each 
other, a is former. thought. It has been clearly proved by 
animal experiment taat tubercular endocarditis may be set up as 
result of injection of tubercle bacilli, if the vaives are previously 
sightly injured. The existence of a tubercular endocarditis may 
supposed if endocardial murmurs, which are neither due to 
rucular rheumatism nor to -nwemia, can be detected at the same 
ome as tuberele bacilli in the blood, 
There is but) slight tendency to healing. 


Treatment. Treatment must be directed tewards main- 


ining the strength of the heart and favouring compensation. 


here is as yel no experience of specific treatment; a careful trial 
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would be justified in consideration of the powerlessness of other 
methods. 


6. TUBERCULOSIS AND THE LYMPH-STREAM. 


The lumph is even more closely associated 
with tuberculosis than the blood. We need 
only mention here the habitus Ivmphaticus, 


Anatomical 
Changes and 
Symptoms. 


Ivmphatism, and the exudative diathesis as 
transitional forms between the serofula of children and tubereu- 
losis, also the importance of the lymphatic spread of tuberculosis, 
and the entry of tubercle bacilli into the Ivmph-stream of the 
thoracic duct. The last has been observed without the wall of the 
duct being affected. 

Tuberculosis of the thoracic duct appears in the form of more 
or less widely-spread small nodules, which on softening discharge 
an enormous number of bacilli into the circulation, and thus may 
form the starting point of miliary tuberculosis. 

The lymphatic vessels of the extremities, when affected by 
tubercular inflammation from their periphery, become changed 
into thickened, firm tubes, sometimes containing pus. 

: f The dis ry of tubercle bacilli in’ the 
Diagnosis. Iwinphestream can hardly be made during 
life. Tf the tubercular Ivinphatic vessels are superticial they may 
be felt as nodular or beaded strings adherent to the skin. Theit 
meaning cannot be doubtful if they occur near a tubercular focus; 
but if this cannot be found they must be distinguished from 
syphilitic or carcinomatous Lymphaties. 
The treatment of tubercular Iyaphaties eon- 

Treatment. sists in their timely operative removal, 
along with the focus from which they originate. The whok 
organism must then be treated oa general hygienic and specitic 
lines. 


7. TUBERCULOSIS OF THE LYMPHATIC GLANDS. 


The lymphatic glands, connected with th 


Anatomical rer 
Ivmphatic vessels, thanks to their adenoid 


Changes. 


tissue and richness in Ivmphoid cells, 
seize upon and render innocuous entering tubercle bacil! 
at the cost of becoming themselves diseased. The primary 
form of the disease is due to the faet that the glands. ai 
in a great measure as a filter for the tubercle bacilli, an 
that those near the point of entrance do not allow th 


tubercle bacilli te reach the blood-str or to infect 


groups of glands, without themscives becoming diseased. “There- 
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fore in cases of primary disease of the glands the place of 
infection must be looked for in the region or organ, the lymph 


from which passes to those glands. There is another possibility 
of primary affection of the lymphatic glands through the blood- 
stream as described by v. Baumgarten. Even if there are only 
very few bacilli in the blood they have a special tendency to 
attack the glands. Since this occurs particularly in congenital 
tuberculosis, v. Baumgarten considers that many cases of tuber- 
cular gland disease have a congenital origin, 

The causes of the secondary forms of glandular disease are 
clearer. If once the glands become infected the disease may 
spread in stages from gland to gland. The infection spreads 
from a primary focus in the lungs, bones, skin, &c., by means of 
the Ivmph- or blood-stream, or by contact, to the regional lym- 
phatic glands. The recognition of this secondary glandular 
infection may lead to the detection of the primary disease. 

Pathologically, the tubercular disease in the glands may be 
either recent or old and calcareous. The bacilli entangled in the 
meshes of the reticulum usually set up in three to six weeks a 
swelling and distinet infiltration of the gland. Then central 
caseation occurs, and this may either soften and break down, or 
caleify. Even very slightly enlarged glands may contain in their 
parenchyma the smallest caseous foci, which may completely 
calcify or be enclosed in a fibrous capsule, so that they are no 
longer dangerous to the organism. Hf calcification or encapsula- 
tion does not occur, or if the tubercular focus breaks into the sur- 
rounding tissue, a hollow cavity, a vessel, or exteriorly, the tuber- 
cular virus will be spread. Even calcified lymphatic glands may 
contain bacilli in a virulent state, 

The clinical symptoms of tuberculosis of 
Symptoms and ipa oat eS iti 
the Ivmphatic glands vary with the position 
Course. of the glands. While infection of the 
eternal glands causes inflammatory swelling which can be seen 
and felt, and later redness and pain, tuberculosis of the internal 
inds often causes no, or only indefinite, symptoms. “Pubercular 
anges at the point of entrance of the bacilli may accompany the 
enlargement of the glands. On the other hand, the organisms 
may pass through skin or mucous membrane, which is intact. to 
ihe naked eve, without leaving behind any traces, 

If tubercular glands break externally a sinus is left, and tuber- 

Har ulcers may form along its track or at its external opening, 
At first bacilli ean be rarely found in the discharge; with the 
rowth of cranulations the form of tubercle hacdiis nist iti 

Zell's method appears. 
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Primary and secondary tuberculosis of the lymphatic glands 

can be distinguished. Both have a great theoretical and practical 
importance, since the development of tuberculosis of an organ 
from a primary glandular tuberculosis is even more certain than 
the occurrence of a secondary glandular infection from) primary 
disease in an organ. It is worthy of remark that primary glandu- 
lar tuberculosis has its greatest importance in childhood. With 
increasing age it becomes more rare, and in adults the glands are 
usually affected secondarily during the course of a chronic tuber- 
cular disease. 
Whether as many as go per cent. of all 
adults, as Naegeli, Lubursch, Schmorl, 
Hamburger, and others have said, are affected with tuberculosis, 
or only a smaller percentage, the fact remains that the lymphati 
glands are the structures far most frequently attacked. “This 
frequency makes it impossible to enter into the diagnosis of all 
the different varieties. \We may limit ourselves to the considera- 
tion of the bronchial and mesenteric glands, as types of internal 
glandular tuberculosis, and of the glands of the neck, as typical 
of surgical tuberculosis of the glands. Also the condition will be 
only described as it affects adults; children are separately con- 
sidered in Chapter NV. 

Bronchial gland tuberculosis is usually present, if there is any 


Diagnosis. 


tubercular disease in the body (Hamburger). Primary disease 1s 
rare after the age of puberty; but it is also possible in adults for 
the endothoracic glands to become first affected, or for glands, 
which were infected in childhood and remained latent, to be the 
seat of active and manifest tuberculosis as a result of certain 
conditions, such as other infections, weakening diseases, trauma- 
tisms, &c. Tf the tracheo-bronchial glands, which receive the 
Ivmph from the lungs and the lower part of the tracheal mucous 
membrane, and are connected with the supraclavicular glands, 
become much enlarged, pressure symptoms will be caused. 
These vary according to the involvement of neighbouring nerves 
or organs. Pressure on the vagus may cause cough and vomiting ; 
on the recurrent larvy veal paralysis of the cord and hoarseness; 
on the sympathetic dilatation of the pupil on the affected side yon 


the trachea and bronchi oppression, dvspnova, even orthopnea 


and asthmatic atta ks; on the superior vena cava fulness of the 
veins of the neck and chest, edema and evanosis of the face; on 
the aortic arch hypertophy of the heart; on the pulmonary veins 
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tuberculosis of the bronchial glands, and in the second. those 
which are only met with in some cases. The signs of the first 
rank .nelude: extensive vertebral dulness between the spine and 
the scapula, which is separated by a resonant zone from the usual 
apical dulness; also parasternal dulness, usually most marked in 
the second intercostal space; shortening of the note over the cor- 
responding vertebrae; marked increase of resistance especially 
over the hilus dulness; breath sounds of a more or less bronchial 
character, often accompanied with erepitations on loud coughing ; 
increase of bronchophony ; a positive result on Rontgen-ray exam- 
ination, consisting of lines of peribronchial infiltration. With 
active disease there is always also marked leucoeytosis, which is 
increased by a tuberculin injection ; the temperature is generally 
changeable, subfebrile, or intermittent; the v. Pirquet reaction is 
positive even with weak tuberculin solutions; and pleurisy of the 
margins of the pleura, which frequently relapses, in common. 
As symptoms of the second order Philippi includes pains in the 
back or front, tenderness on pressure, especially over the neigh- 
bouring vertebrie, paroxysmal dyspnava, irregularity of the 
heart, alterations in the movements of the vocal cords, paroxysins 
of cough, stabbing pains in the side, pallor of the skin, various 
bronchitic signs, increase of vocal fremitus, want of clearness in 
the heart sounds over the large vessels, and accentuation of the 
second sound over the dull area. 

The differential diagnosis must be made from other forms of 
mediastinal tumour. The history, a sufficiently thorough examin- 
ation of the lungs, the Rontgen-rays, and particularly the result 
ofa test tuberculin injection will make the distinction possible. 
i. Neisser recommends palpation with a sound, direct pressure 
of which from the cesophagus may cause pain in the swollen 
bronchial glands. 

Tuberculosis of the mesenteric glands in adults usually arises 
trom the cecum, more rarely from tubercular disease of the pelvic 

reans or the vertebrae, and produces hyperplastic nodular masses, 
uch may be easily felt: if the abdominal wall is relaxed. 
\ccording to the observation of the surgical clinic of Jena these 
siandular masses are usually found in a triangular area, whose 
ase is formed by the cecum and lower part of the ileum, and 
hose apex is at the second lumbar vertebra. Occasionally the 
trse is acute, leading to perforation and peritonitis; usually 


e symptoms are indefinite, and consist of pains in the right side 


! the abdomen, perhaps spreading to the back, obstruction or 
arrhasa, wasting and anemia, As the & parts 


recome implicated the same symptoms are produced as by all 
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inflammatory conditions which affect both the peritoneum and 
bowel; and then the diagnosis is most difficult. © A’ palpable 
tumour if formed may resemble many other conditions (cyst, 
lipoma, and echinococcus of the mesentery, aneurysm of the 
aorta, ovarian tumour, tubal pregnancy, movable kidney, and 


various diseases of the vertebra). Even a recognition of the 
exciting cause of the disease will only indicate the actual condition 
to a certain extent. 

Tubercular glands in the neck may be felt as hard nodules 
of the size of a bean to a walnut. They may remain for long 
unaltered, or may penetrate between the soft parts of the neck, 
become adherent to the skin ana their surroundings, or under the 
influence of bacteria from the mouth and throat they may soften 
and discharge exteriorly. Very rarely does tuberculosis produce 
large masses of glands in a short time, like scarlet fever and 
diphtheria. 

The differential diagnosis, whether swellings of the super- 
ficial glands are due to tuberculosis or syphilis, lymphosarcoma 
or Iwmphatic anemia is often very difficult. © Syphilis ean be 
recognized by the history of the primary disease, the presence oi 
other syphilitic symptoms, and the result of treatment. Lymph 
sarcoma does not respect the limits of the glands, but  breah. 
through into the neighbouring structures; microscopically the 
tumour formation is characteristic. True lymphatic leukaini 
causes painless swelling of the glands and hyperplasia of th 
spleen and the bone marrow (as shown by the blood-cells), while 
in tuberculosis tenderness of the glands and fever are comme: 
there is no swelling of the spleen or changes in the blood-ce! 
The tuberculin test here leaves us in the lurch, as leulkcemic, lil: 
tubercular glands, may give a reaction. | Hegeler has observed 


an enormous swelling of leuksemic glands from 2 c.mm., of tub: 
culin, 


: The prognosis of primary Ivmphatic tuber- 
Prognosis and | rein 


culosis is better than of secondary, since 
Treatment. : 


the latter the presence of the criginal focus 
indicates a more widely spread disease. 

The treatment must be based on general hygienic measi: 
To these may be added tuberculin, which should never 
; omitted in primary cases on account of its excellent results. .\ 
| in secondary disease of the glands a combination of speciti 
; general measures will often lead to recovery. 
aie Small, superficial glands, which have not yet softened, 1 


ted with eoacd-liver oil 
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Measures which produce marked irritation of the shin, especially 
painting with iodine, are better left alone. Frictions of the whole 
body with soft soap have, according to Kappesser, a good effect. 
Lately tubercular glands have been considered to be especi- 
ally suitable for Rontgen- ray treatment. According to Leonard 
the rays frst destroy the tissue of the lowest vitality and de velop- 
ment and convert it into connective tissue; thus the isolated 
nodules may be absorbec, and at the same time extension and 
breaking down are prevented. The local application of the rays 
has also a general action: it probably sets free an autogenous 
vaccine or antibody. It is the general experience in Ge rmany 
and elsewhere that tubercular glands, whether in the stage of 
simple hyperplasia, or if partly suppurating, caseating, and 
ueeraling may be favourably atfected by the ravs. The stage of 
hyperplasia gives leal results; ihe glands without exception 
become converted ato. fibrous nodules; radiothe ‘rapy is hee 
slower but more thorough than an Operation, <ince the smallest 
vlands are also attacked. It has been stated, not without 
grounds, that extensive glandular resections produce a marked 
diminution of the immunization of the orgen.sm, as shown by a 
very positive v. Pirquet reaction, and thereby open the way to 
fresh infections. Also the ravs avoid the unsi ightly searring of the 
neck in young individuals. ue ‘rapy has, too, a cosmeti- 
cally good effect on suppurating, caseating, or ulcerating glands. 
Unbroken suppurating glands can be treated ey letting out the 
pus through quite a small incision, and then applying the rays. 
Shan times a sinus forms, but it closes in four to five weeks. alse 
Inoken down glands that have already formed a fistula give sith 
deep irradiations very fair results, especially compared with the 
ugly sears left after operations. The mere superticial are the 
lands, the quicker do they subside. But it is also possible to 
alect even deep-lving glands, such as the tracheo-bronchial and 
mesenteric, with the r avs, and to reduce them conside rably. The 
N-rav treatment of glandular fistulee is suoerior to all others. 
llere there is a marked tendency to cicatricial contraction: the 
hus sometimes closes too soon, that is so qui’ that some 
@scha‘ge may be pent up. Therefore in ases cep glands 
he fis ula should be kept open with a drain-tube tar the nodule 
waled. Of course the Rintgen treatment must be learnt and 
tised. The command of a reliable apparatus is necessary, 
above all, the dosage must be attended to. It is also 

‘ous that general and medical treatment mus: not be ne glected 


« Same time. The hest results are civen by a co 


ination 


ontgen and tuberculin treatme nts, accompanied by diet, salt- 
s, and sea or mountain air. 
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If in spite of these measures the glandular tumours do not 
subside, or if they increase or lead to functional disturbance ot 
some organ they must be removed surgically, if possible before 
they soften, become adhereat 'o the ssin, and reach such a size 
that their removal would entai extensive scarring. Mohr recom- 
mends that after the removal of tubercular glands the congestion 
treatment should be employed to avoid complications or relapses. 
Softened glands may be treated with aspiration, followed Ds 
injection of 1 to 2 ¢.c. of to per cent. iodoform-glycerine, or by 
the suction method, only a small incision being made. Operation 
may be more readily performed on aaults then on children, since 
in the former the glands seldom subside, and caseate more rapidly. 

Tubereular bronchial glands in the hilus of the lung, in spite 
of the difficulty of access and propinquiiy of nerves and vessels, 
do not remain noli me tangere for the surgeon. Thus Riede! 
removed from a patient aged 40, after a preliminary plastic 
thoracic operation, a caseous and calcified bronchial gland of the 
size of a pigeon’s egg, which was causing an abscess and fistula; 
he emploved drainage, and obtained healing. 

The treatment of mesenteric glands, which are complicated }s 
disease of the intestinal canal, is surgical. Isolated tubercular 
glands in the region of the cecum, after preliminary treatment 
with the Réntgen rays to render them anwmic, may be removed. 
When Ivmphomatous masses are diffused through the whol 
mesentery of the small bowel, at most the glands in which the 
disease is farthest advanced may be removed, which may have «a 
good influence on those remaining. 


8. TUBERCULOSIS OF THE SALIVARY GLANDS. 


; Tuberculosis of che salivary glands may 
Anatomical As 


Chenges. 


appear as disseminated irregular nodules, | 
as a large, firm tumour of the size of a 
goose's ege, which may caseate or become filled with mucoid 
saliva. In the first case mumps with abscess formation may be 
simulated, in the second tumour or cyst. Eistologically epithe: 
lioid and giant cells are to be found, the latter being derived fr: 
the glandular epithelium. 


The disease usually occurs in the parotd, 
Symptoms and : | 


much more rarely in the submasillars 
Course. : 


gland. In any case it is very rare, ons 
about twenty cases being known, and usually oecurs in otherwise 
healthy people as a primary disease. It usually remains en. .«'s 
local and runs a very chronic course. 

The bacilli may enter by a carious tooth, an affection of ‘ve 
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gum, such as stomatitis and gingivitis, and probably also by the 
tonsil. The infection is carried by the Ivmph- or blood-stream, or 
travels up the duct to the gland. ‘The tumour is generally quite 
indolent; not infrequently it causes neuralgic pains in the side 
of the face, the head, the eve or the ear. Tt may lead to a fistula, 
The regional cervical lvmphatic gla: ds always participate. 

The freely movable, tirm, doughy, or fluc- 
thating swelliag is but little characteristic. 
Facial paresis and paralysis have been observed. ‘The disease 


Diagnosis. 


must be Ciagnosed from dermoid cysts, fibrosarcoma, syphilis, 
actinomycosis, and epidemic parotitis by a tuberculin injection 
or by a bacteriological or histological examination. 

Lately tuberculosis has been recognized as the cause. of 
Mikulicz’s disease—a symmetrical swelling of the lachrymal and 
salivary glands. At least in certain cases, according to Fleischer, 
Mikulicz’s disease is nothing but a peculiar, modified form of 
tuberculosis. The earlier idea of its) conne: ion with pseudo- 
leukiemia is not confirmed. 


5 Since the disease is almost always primary, 
Progncsis and : : 


the prognosis is good. The treatment con- 
Treatment. 


sists in. an attempt to remove all the diseased 
tissue by operation; it may lead io complete recovery. 


9. TUBERCULOSIS OF THE THYROID GLAND. 


In phthisical patients the thyreid gland 
Anatomical 4 z : 


: apart from the frequent slight enlargement 
Changes. 


in the early stage, sometimes undergoes 
sclerosis of a non-specific nature, no doubt as a result of toxzemia: 


in many cases this explains the tachveardia, and in others the 


marked tendency to adiposity. The specific changes consist. of 
miliary granules seattered through the whole cland, or in one 
part of it. Solitary or multiple, larger tubercular nodules with 
iseation are rarer. 
experimentally the thyroid gland, like the spleen, kidney 
testicle, can be infected by direct injection of a small number 
t bacilli, [ts susceptibility is, however, slighter, probably on 
wecount of its specific functional activity. 
The miliary form may be quite withont 
symptoms, and may not even produce a 
perceptible enlargement. In other cases 


Symptoms and 
Course. 
wre may be distinet hardening to be felt, or there may be soft, 


fluctuating enlargement. The general condition is not thereby 


tered. Pains are absent, or are shoht. 


it has been seen as large as a child's head—leads to pressure 
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symptoms, such as st idor, difficulty in breathing or swallowing, 
hoarseness, paresis of the vocal cord, and alterations of the pupil. 
The neighbouring lymphatic glands are generally swollen, 

It runs an indefinite course. Chronic swelling may remain 
for months, or mixed infection with pains and fever may occur 
after some weeks. Breaking of a focus into a thyroid vein causes 
general miliary tuberculosis. 

Primary disease has not been observed. It regularly forms 
part of miliary tuberculosis. Infection of the thyroid may occur 
secondarily from pulmonary tuberculosis, and also frequently 
from disease of neighbouring lymphatic glands. 


pyreataiensaneudaenstuperesuineveatventasens 


The diagnosis depends upon the presence of 
tubercular disease in some other organ, on 
the enlargement of the thyroid, its tenderness and painfulness, on 
compression symptoms and on swelling of adjoining Ivmph 
glands. The differential diagnosis must be made from carcinoma. 


Diagnosis. 


The prognosis is good in cases of isolated 
nodules; but if the whole gland is affected 
it is doubtful on account of interference with the glandular fune- 
tions (Myxeedema, cretinism). 


Prognosis. 


The treatment of single nodules is surgica}, 
Treatment. and in the other varieties symptomatic. 
French authors recommend that in all cases of tuberculosis. in 
which there are signs of deficient thyroid secretion, the patient 
should be carefully treated with thyroidin. 


10. TUBERCULOSIS OF THE SPLEEN. 


: The most common non-specific alteration of 
Anatomical P 


Changes. 


the spleen in) phthisical cases is) amyloid 
degeneration (sag 9 spleen). 

The tubercular spleen presents different appearances accord- 
ing to its development being rapid or gradual; it may be uniform 
full of countless small nodules, or irregular tubercle conglomera- 
tions of a caseous or suppurative nature may be formed, or both 
conditions may be present at the same time. The spleen is ofte: 
enormously swollen, the surface is smooth, or may be slight! 
uneven or nodular. On microscopical examination giant cel! 
can be regularly found, and tubercle bacilli not rarely. 

The spleen is always affected in’ acu 


Symptoms 


general miliary tuberculosis; on the othe 
and Course. 


hand, it is only rarely so in the ordinar: 
course of chronic phthisis in adults. This is in striking contra 


’ . ; + : re :..¢ 1 Cet ra 
with the regular with ! iffected in the other infectic 


diseases. It sug gests that not ly does the spleen destri 


bacteria, but that it also produces during the course of ehron 
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tubercular infections protective, anti-tubercular substances, which 
account for the slight disposition of the organ for tuberculosis. 
Secondary tuberculosis of the spleen hardly causes any clinical 
symptoms. 

On the other hand, primary splenic tuberculosis, according 
to the publications of recent years, Is a more frequent disease, the 
recognition of which is important, as a timely operation may lead 
to complete recovery. The following symptom complex has been 
deseribed : Splenic tumour, considerable augmentation of the red 
cells, and cyanosis. But it must be remarked that it is only the 
splenic tumour which is characteristic of tuberculosis, since the 
cyanosis is generally not marked and the increase of red cells 
may be absent, and may occur from other causes. With the 
splenic tumour hemorrhagic ascites has been observed. Fever, 
wasting and general symptoms may be present or absent. 


Tubercular perisplenitis is of little importance clinically; it 


leads to firm adhesions, and shows itself occasionally by friction, 
Which can be felt and heard. 

The course of 1 4. --ulosis of the spleen is usually chronic; 
acute cases end quichiv in death. 
The diagnosis is difficult, especially that of 
the primary form, and in many cases im- 
possible. Not infrequently it is first made from the examination 
ofan extirpated spleen. A test tuberculin Injection may help to 


Diagnosis. 


distinguish between chronic splenic hypertrophy and tuber- 
culosis. If this is contra-indicated or fails an exploratory 
laparotomy remains as a last resource. 

The differential diagnosis must be made chiefly from = the 
other splenic tumours; leukzemia (by the blood) examination), 
pseudosteukamia (rather more chronic course, no fever, no tuber- 
cular antecedents), malaria (history and blood examination), 
~yphilis (history and Wassermann’s reaction), amyloid disease of 
he spleen (chronic suppurative disease in some other organ), 
Banti’s disease (bleod examination, cirrhosis of liver). Other 
‘ubercular symptoms and signs are in favour of tuberculosis. 

: The primary disease has not a bad pro- 
Prognosis. gnosis if submitted to timely operation ; the 
secondary form is hopeless, being a sign of general infection. 
The treatment of the primary disease con- 
Treatment. sists of extirpation. The operation is not 
iv indicated by the good results given, but by the powerlessness 
all other therapeutic measures ; according to the experience that 
is been acquired the spleen is not an indispensable organ and 
iv be sacrificed when required. But the splenectomy must be 
ne in time before the disease has spread to the liver. There 
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. 
are fourteen cases of extirpation of the spleen for primary 
tuberculosis recorded, of which five were fatal. According to 
Kuamell, the mortality of early splenic removal is reduced to 
12 per cent.; proper technique will give even better results, 


11. HODGKIN’S DISEASE. 


; The most important anatomical changes of 
Anatomical | = 


Changes. 


Hodgkin's disease, also known as pseudo- 
leukemia (Sternberg) or Iymphomatosis 
granulomatosa (EE. Fraenkel) are situated in the lymphatic glands, 
both internal and external, and the spleen. The glands are con- 
siderably enlarged, and on section present a dull-grey, homo- 
geneous, hyaline appearance, with vellowish white spots, alse 
White, fibrous nodules of connective tissue. Softening and sup- 
puration are either absent, or if they occur as a result of bacterial 
infection never affect the whole of the diseased gland. The spleen 
is generally enlarged, with bosses on the surface, and on section 
has an appearance so characteristic that it by itself indicates the 
disease. Hts appearance has been likened to hard-bake or por- 
phyry, that is to say, in the dark-red splenic pulp are embedded 
numerous, large, prominent, round, angular or irregular masses, 
grevewhite in colour, isolated or in groups. Similar nodules to 
those in the spleen have been found in the marrow of the long 
bones and especialiv the vertebrae, and perhaps also in the liver, 
lungs and other organs. The Ivmphatic tissue in the throat and 
intestinal tract remains unaffected (FE. Fraenkel). According to 
Sternberg’s observation the nodules consist microscopically of 
inflammatory granulative tissue, containing small and large lyvm- 
phoevtes, numerous eosinophile cells and plasma cells in variable 
number, also large epithelioid cells and peculiar giant cells, en- 
tirely different from Langhans tvpe. This tissue displaces. the 
normal parenchyma; gradually at spots it necroses, while at othe: 
places there is a tendency to the formation of fibrous tis cue. 
The wtology of Hodgkin's disease is not vet fully expicined, 
though E. Fraenkel was able, in sixteen out of seventeen cases, [0 
tind rods and granules, which were antiformin fast and Gram- 
positive, but not acid-fast, and morphologically could not be dis- 
tinguished from Much’s granular form of the tubercle bacillus. 
Therefore the virus of Hodgkin's disease is not identical wil 
Koch's tubercle bacillus, but resembles it: very closely, and 
this E. Fraenkel’s view approaches the older one of Sternberg. 
Hlodgkin’s disease attacks first of all on’y 


Symptoms and 
Course. 


ene oroun of ¢ 
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posterior triangle of the neck, which e»- 


large, usually patniessiv, and remain for weeks or months 
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the same size. Then they begin, without obvious cause, oo ine 
crease again, and now the Ivmphatic glands in other parts of the 
body begin to swell, such as those in the suprasclavicular fossa, 
“e anilla, the groin, the thorax and the abdomen, without fol- 
lowing any detinite order. The glands may become adherent to 
each other and to the skin and suppurate, af other infection 


occurs, but never of themselves : 


several may become firm and 
hard and dominish in sine, while the rest remain swollen. The 
infection chiefly enters through the mouth. ‘The course of the 
disease is usually chronic; the average duration being from twelve 
»Peighieen months. Et mest commonly occurs between twenty 
and torty, men being affected rather more often than women. 
; ; In Tlodgkin's disease, besides the enlarge- 
Diagnosis. ment oof one or more groups of glands, 
there are several other signs, which although not constant may 
help in the diagnosis. Frequently a firm splenic enlargement 
can be discovered, which has neither the size nor smooth surface 
of that of myelogenic leukemia. Another sign of importance, 
although present only in a proportion of the cases, is chronic 
relapsing fever, an intermittent type of fever, broken by periods 
of complete apyresxia, lasting for months. In other cases the 
fever runs a remittent or quite iv.ecular course. The condition 
f the blood is by no means constant; in some cases there is an 
vious polynucleas leucoevtosis, which is of special diagnostic 
value if there is distinet eosinophilia; but there are also cases in 
which there is diminution of the white corpuscles. The tuber- 
culin test is not distinetive, since the glandular tumours react in 
oth tuberculosis and Tlodgkin's disease. In such doubtful 
ases a histological examination may be made of a portion of 
excised gland; the appearances that have been described clear 
ip the diagnosis. But if there is no perceptible enlargement of 
he peripheral Ivmphatic glands the disease will usually rem iin 
inrecognized. 


. The prognosis is thoroughly bad. The 
Prognosis and : 


Treatment. 


afebrile intervals must not be taken to 
mean subsidence of the disease. After 
mths or years the patient is carried off by ancemia, cachexia, 
some complication, not directly connected with the disease. 
Hodgkin's disease can be influenced neither by surgical nor 
edical treatment. Tubereulin, Rontgen-ravs, and salvarsan 
ve all failed, according to the experience in the Hamburg- 
pendort hospital. The good results described by Niigeli from 
¢ administration of arsacetin, E. Fraenkel considers not to have 


én proved. 


| 
| 
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CHAPTER VIII. 


Tuberculosis of the Skin. 


Besipes the specitic tubercular affections of the skin, in. the 
course of so chronic a disease as tuberculosis there are certain non- 
tubercular changes of the skin and its adnexa, whieh oecur in 
consequence of its deficient functional activity in connection with 
the lowered nutrition, and which have some symptomatic value. 

The best known non-tubercular affection is: pityriasis versi- 
color, produced by the Microsporon furfur, which has a predilec- 
tion for the badly nourished, casily perspirin.s skin of phthisical 
patients. The fungus, which grow: only in the most superticial 
layers of the epidermis, attacks chiefly the chest and back, and 
there produces vellow or brown spots of varving size, which may 
join together to form large areas. In slight cases the spots wil 
disappear with special attention to the skin and energetic appli- 
cation of soap. Uf this is insufficient, or if extensive areas ot 
skin are involved, then more powerful chemical agents must lx 
used, of which there are many of utility. The most trequentls 
used are todine, oil, and spirit of turpentine, 5 to 10 per cen! 
pyrogallic acid ointment, 10 to 20 per cent. erysarobin ointment, 
tar amd sulphur as soap or ointment, and salievl and. resor 
ointments alone oe combined. To prevent relapses the appli 
tion must be used for a very long time, and the skin carefully 
watched. Of special importance is the disinfection of the line 
and clothes. 

An undoubted nutritional disesse of the skin’ is) pityrias:- 
tabescentium, which may attack consumptives like other cache: 
patients. “The skin is dry and brittle, the superticial lavers of 
epidermis scale off, leaving a smooth, lustreless surface, whis 


seems dusty. The treatment must be directed against the eau 
of the malnutrition. The troublesome tenderness of the  s! 


often requires local treatment by frictions with mild ointments 
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offen appear on the face, esper tally the forehead, the cause of 
which, as in other cachectic diseases, is not suftic ently explained. 

Alopecia capillitii is to be explained by the general cachexia, 
like the other atrophies of the skin. The hairs become atrophic, 
fall out, and in the last stages of phthisis produce complete bald- 
hess. 

Che peculiar curvature of the nails is associated with eircu- 
latory disturbance, and is often observed in phthisical patients 
In association with congestion of the pulmonary circulation, tt 

was known to Hippocrates, and the condition has been termed by 
French authors the ‘ hippocratic finger.” The phenomenon is 
one stage of the clubbed (drumestick) finger, which has the same 
whology. 

Phe special varieties of cutaneous tuberculosis may be 

: divided into two groups: the bas lary forms of tuberculosis of 
he skin, and the tuberculides, 

A.—The bacillary tubercular affections of the skin are the 
in which the bacilli can be discovered. The skin is very resistan 
to the tubercle bacillus; according to recent experiments on the 
unbroken skin, the bacilli will pass through the hair-follicles into 
he lymphatic spaces, without producing anv local disease, which 
only occurs if the skin is first injured (INoenigsfeld). As the skin 
loes not offer a favourable ground for their development, usually 
only a few bacilli will be found in serial sections. Probably the 
ow temperature of the skin is one cause of this. Mueh more 
frequently than tuberele bacilli Mueh'’s granules and rods have 
been recently found; for example, Hl. Boas and Ditlevsen only 
succeeded in’ fading bac’'i straining by Zieal’s method) four 
Mes mn twenty cases of bo pus, while in all Much's forms were 
found, especially in che giant cells. The most important of the 

ue tubercular diseases of the skin are: 
(1) Tuberculosis cutis propria. 
(2) Scrofuloderma, 
(2) Lichen s ofulosorum. 
(4) Tuberculosis cutis verrucosa 
3) Tuberculosis cutis necrogenica, 


(6) Lupus vulgaris. 


1. TUBERCULOSIS CUTIS PROPRIA. 


‘ : Mittary tuberculosis of the skin was first 
4 Anatomical : : : sos 
mserved ino the dead body. his ologically 
Changes and : Aas 2 Seen 
examined and described bv Chiari. 
Symptoms. : 


A) careful clinical observation was 
ide of this disease by Kaposi, whose name is often given 
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to it. In the early stages small, light-red or brownish-red, 
scaly nodules, or comedo-like bodies of the size of a poppy- 
seed, are found; they break down into miliary ulcers, which 
join together to form the typical ulcers of miliary — tuber- 
culosis of the skin. These characteristic ulcers are situated 


especially at the junction of skin and) mucous membrane, 


at the mouth, the anus, and the urethral orifice; they usually 
grow out) from the mucosa, and affect. the skin by con- 
tinuily. The ulcer is) superticial, the base is covered) with 
indolent, pale-red granulations, the edges are jagged and eroded. 
At the base and edges of the ulcer may be seen single or numerous 
small, comedo-like granules, the true miliary tubercles. In the 
tissue and discharge tuberele bacilli can usually be found 
easily; they may be missed in cases in which the tubercles necrose 
rapidly. 

Uleerating miliary tubercle of the skin is usually a disease 
of adult phthisical patients, and is a result of auto-infection ; 1 
may take weeks or months to develop. Cases of exogenous 
inoculation tuberculosis are rarely observed. 

In the literature there are described several cases of acute 
miliary tubercle of the skin accompanying miliary tuberculosis, 
which did not proceed to ulceration, but subsided spontaneously. 

‘ ; The diagnosis is easy, if regard is paid to 

Diagnosis. the primary cause. But also in the rare 
cases of primary inoculation tuberculosis the recognition of the 
characteristic skin affection was not difficult. 

; The prognosis depends on the primary 

Prognosis. cause, and is bad when it occurs in cachecti: 
cases. In patients who are sull capable of resistance it is) not 
absolutely unfavourable, and cases of spontaneous recovery hav: 
been seen. 

pe every When the primary disease sull permits 
treatment, excision, cauterization or scrap- 
ing, followed by caustics, may be employed. 


2. SCROFULODERMA. 


: This form of tuberculosis of the skin con- 
Anatomical 


Changes and 
Symptoms. 


sists of a superficial, firm, defined, nodula: 
Infiliration ino the subcutaneous tissue, 1! 
eumma scrofulosorum. At first the skin 

movable over the nodules, with increase in) size, and softe 
ing of the nodules, the skin becomes adherent. The nodul: 
ratse the thinned and reddened skin, and break throug 
at one or more points, forming a superficial, uneven ulee 
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covered by indolent, yellowish granulations, and having thin, 
undermined, eroded edges. The pus is a thin fluid, contain- 
ing crumbly, necrotic masses; it dries into crusts, which do net 
usually remain long on account of the copious discharge. Tubercle 
bacilli cannot generally be found. In the neighbourhood new 
nodules form in a similar way, join together, and give rise to 
large ulcers, separated by bridges of healthy skin. “These 
scrofulous ulcers may also form without previous nodules from 
suppurating or caseating Iymph-glands, or from suppurative bone 
disease. Favourite sites are the neck near the mastoid process, 
the thorax, the bend of the elbow, the ayilla, and the lower part 
of the leg. 

Scrofuloderma occurs chiefly at puberty, but has also been 
seen in later years in scrofulous persons. [It has a marked ten- 
dency to spontaneous healing, ieaving smooth, pale, irregular 
cicatricial areas, separated by healthy skin. If the ulcer has been 
deep, especially in the neck, there will be marked cicatricial con- 
tracuion, 

: ; In the nodular stage it may be confused 
Diagnosis. SAS hee Wee iy aval eT: 

with a syphilitic gumma, and in the ulcera- 

tive stage, if bacilli are absent, with a syphilitic ulcer. The 
following points may be helpful: the syphilitic gumma is very 
firm, tender on pressure, much less torpid, and prefers the skin 
over the forehead and = tibia. The syphilitic uleer has hard, 
infiltrated, steep edges, which are not undermined ; it usually has 
a characteristic circular or kidney shaped outline, and has a 
cendency to progress rapidly. The syphilitic affections react to 
mercury and iodides. 

Prognosis. ane prognosis i el WI midis is 

good. If the ulceration is due to discharge 
froma gland or bone the prognosis depends upon the primary 
disease and the general constitution. 


The general treatment: consists of ordering 


Treatment. : 
a good diet, rich in albumens and fats, an 
open-air life, sun baths, and possibly a visit to the sea. For 
internal use there are cod-liver oil, iodides, and arsenic. As 


eabsorbents, especially if the scrofulous nodules have not yeaah 
roken down, frequent applications of soft soap may be used, 
hich generally have a good effect also on the disease in glands 
bones. The nodules may also be treated with other reabsor- 
ents, such as mercurial ointment, iodine, potassium iodide, 
do-vasogen, iothin ointment, ichthyol ointment, Xe. 
Phe best local treatment is surgical, consisting of timely 


reision if softening can be no longer prevented, scraping out 
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the softened, necrotic masses, removing the undermined edges, 
so as to obiain a better cosmetic result, and plugging with iodo- 
form, xeroform, or dermatol gauze. Disease in the glands o: 
bones may be surgically treated at the same time. Recently the 
Rontgen-rays have been used with extremely good results 
(Holzknecht, Lowenberg). 


eho 


3. LICHEN SCROFULOSORUM. 


} Lichen scrofulosorum is characterized by 
Anatomical : 


Changes and 
Symptoms. 


small papules or nodules, of a yellow, pale- 
red or livid colour according to their age; 
they are slightly raised and are arranged 
in groups. By Neisser the disease has been named ‘ tubercu- 
losis milio-papulosa aggregata."’ The consistency of the erup- 
tion, Which nearly always develops in the hair fol! cle-, is usually 
soft, but may be rarely firm. The surface is smooth and covered 
with loose, whitish scales. A hair often grows out through the 


Snag seemrnetentertetatal 
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papule; if it is broken off, a depression may often be seen in its 
place. By the confluence of a group of papules and by thicken- 
ing of the sealy covering, plaques of various shape and size are 
often formed, resembling a rough, dry infiltration in which the 
separate papules are difficult to recognize. 

The favourite sites of the eruption are the back and the 
abdomen, more rarely the extremities or the face. The papules 
develop very slowly, and may remain for months and then be 
reabsorbed. After this, however, they may relapse, lasting 
very long time. 

Severe cases may be complicated by scrofuloderma, lupus 
vulgaris, cold abscess, and lymphadenitis. Very often acne 
cachecticorum may also be found, especially in) marasmic chil- 
dren. Tt has frequently been observed that the scene pustules 
may develop directly out of the lichen papules, wherefore this 
form of skin disease has been considered to be a_ variety 
Hiehen  serofulosorum, and has been termed | scrofuloderms: 
pustulosum. 

Lichen is found most often in serofulous children. Recent! 
it has been generally held to be a true tubercular affection 
the skin, although not many authors have succeeded in findi 
tubercle bacilli or obtaining positive results from animal expe 
ment. Besides the histological structure, the occurrence. ot 
typical tuberculin reaction is in favour of its tubercular natu 


According to WKlingmiiller’s researches lichen may certain 


produced without the presence of bacillarv elements or th: 
debris by the action of the tubercular toxin alone. 
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: , The exanthem is very characteristic and 
Diagnosis. easy to recognize. Nearly always other 
signs of scrofula are present, — Papular eczema, in contrast to 
lichen scrofulosorum, causes much itching. Syphilitic lichen is 
more copper coloured, is arranged in segments of circles, and has 
a different localization. According to Neisser 


» Jadassohn, and 
others the lichen papules react to 


tuberculin, and after its use 
latent deposits in the skin may first become visible. 


F The prognosis of the local skin affection is 
Prognosis and : bie 
quite good. The general treatment must be 
Treatment. 


directed against the scrofulous constitution. 
Internally cod-liver oil, iodides, and 


Irritating ointments are condemned by most dermatologists. 
Recently tuberculin has been employed with good results; for 
example by B. Klingmiiller in the Breslau skin clinic. 


4. TUBERCULOSIS CUTIS VERRUCOSA. 


Tuberculosis cutis verrucosa was first 


des- 
ee cribed by Riehl and Paltauf as a true 
Cc anges and inoculation tuberculosis of the skin, gen- 
Symptoms. 


erally situated on the hand o 
occurring in healthy adults. 
lupoid nodule, but as a small, 


r forearm, and 

Phe affection never begins as a 
brown spot, covered with smooth, 
white scales, in which state it Mav remain for months. Later it 
develops into a round plaque. By the confluence. of several 
plaques a serpiginous form is produced, which 


has a tendency to 
srow at its periphery. 


The plaques are surrounded by a thin 
red zone, within whieh are small pustules; in the centre 


are little 
warty nodules, which o: 


aina height of 5 to 7mm. Between the 
small nodules are erosions and pustules, from \ 


hich drops of pus 
can be pressed. 


Lupoid spots cannot be found in the 


neighbour- 
od. The mndition never leads to ulceration; i 


{ may either 


spread at the periphery, or subside Spontaneously. Tt may last 
many years. After spontaneous heating a thin, superficial 


iT, presenting a sieve-like appearance, is left. 

The disease js produced by exovenous 
ercular material from phthisical patients, 
ereular individuals, 


inoculation with 
by auto-infection in 
by continuity from tuberculosis of glands 
bones, and lastly, by infection with bovine bacilli. 

The recognition of this Very characteristic 
extremely chronic affection is ¢ 
hardly be mistaken for other conditions. 


he disease usually remains local, and the 


Diagnosis. 


’ 


SV, aS tf 


Prognosis. Prognosis is good. Infection of the lvm- 
sand regional Ivymphatie glands is rare. 


t 


arsenic may be used. 


oe 
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The best treatment is excision, cauteriza- 
Treatment. tion, or scraping, followed by the use of 
caustics. Lf surgical treatment is declined, Neisser recommends 
arsenical paste, Fabry a solution of salicylic acid and application 
of 10 per cent. salicyl-pyrogallic ointment, and Joseph 30. per 
cent. resorcin paste. These treatments are also successful, but 
are usually very slow. Good results are given by Finsen’s light 
treatment, and weak, doses of Réntgen-rays have, according to 
Schmidt, Holzknecht, Stera, Dieden, and others led to healing 
without scar formation. 


5. TUBERCULOSIS CUTIS NECROGENICA. 


Post-morlem tuberculosis, considered by 


rca ae many to be the same as tuberculosis verru- 
sic a cosa, Which at all events it) very much 
YA BIOMe: resembles, is found most frequently on the 


hand and forearm of anatomists, doctors, and mortuary porters. 
It appears as single or numerous nodules. Tt first comes as a 
small, circumscribed, red papule, on the surface of which a smal! 
pustule forms. The pustule dries, falls off, and leaves a slightly 
nodular base. The affection may appear to be healed, but 
usually a slight thickening can be telt at the spot, which in 
the course oi a few weeks gradually increases, and develops 
into a warty, nodular, projecting tumour, with a thick horns 
covering. 

The infection spreads from the sebaceous glands and ther 
surrounding tissue. There is no de bt as to its tubercular 
nature. Whether a mixed infection favours is development 
questionable. “The local condition usually remains contined 
the more superficial lavers of the skin; but spread of the infection 
to the lymphatics often occurs. Since it usually appears 
medical men, or in those closely in contact with them, its lat 
developments are rarely seen. 

: : The infection as such can be recognized 
Diagnosis. quite early. The condition is very chara 
teristic and unmistakable. 
* Since the disease, in opposition to tuber- 

Prognosis. a Re eeenea haste Meni 

culosis cutis verrucosa, has a tendency 
spread to the lymphatics, the prognosis is serious if radi 
measures are not taken early. 

This consists entirely ino the earliest: po>- 

Treatment. sthle racheal removal! of the nodules 


excision or cauterization. 
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6. LUPUS VULGARIS. 


The most important, most polymorphic, 
and most difficult to treat of the forms of 
tuberculosis of the skin is lupus. It is the 


Anatomical 
Changes and 


t . : : : ; 
Symp as most obstinaie af these Infections, and may 


last’ for decades. The lupoid processes appear in the more 
superficial layers of the cutis, especially in the papillae. Accord- 
ing to Jadassohn the infection cf the skin may take place by 


exogenous inoculation, by auto-inoculation, by continuity, by 


infection through the blood, and by bovine infection. There are 
numerous reports of each method of infection in the literature. 
The correctness of the recent assertions from various sources that 
lupus generally depends on infection with the bovine type of 
tubercle bacillus, has small probability, on account of the close 
connection between lupus and tuberculosis of the internal organs ; 
also the organism obtained from lupus tissue has usually the 
characters of the human type (in ten cases examined in the Berlin 
Institute for Infectious Diseases the human tvpe was found seven 
umes and the bovine type twice, while in one case human bacilli 
were found in one nodule and bovine in another), 
The earliest sign of lupus, and one that is very characteristic 
of all its manifestations, is the lupoid nodule. The tuberck 
bacillus after its entry int» the skin produces inflammation and 
infiltration, thus forming a tubercle; a conglomeration of such 
tubercles is the lupus nodule which can be recognized by the 
naked eye. It appears as a spot of the size of a head of a pin 
ving in the skin, and is of a light brown or brownish-red colout 
In hypereemic tissue it is very difficult or impossible to recognize. 
If a small glass slide is pressed on the skin, so as to make it 
bloodless, t spot will be more apparent. Another character- 
suc sign soft consistency of the nodu.., which one should 
ot negle st with a probe; on account of its softness the 
robe easii iers the skin, and thereby produces a small drop 
of blood, 
From these initial nodules the various clinical forms of lupus 
ilgaris are developed, which wit be now shortly considered in 
‘oportion to their practical interest. We follow the description 
Jessner. 
Lupus exfoliativus is produced by a thick collection of lupoid 
dules, and presents a reddened, scaling, exfoliative surface, in 
uch the brownish-red nodules can be more or. less clearly 


oonized according to the amount of inflammatory pera 
1} 


he tissue. In its further course cicatrization occurs in the 
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centre, from absorption of the nodules and connective tissue for- 
mation, while the disease advances at the periphery. The centre 
of the lupoid area then becomes slightly sunken, the redness 
disappears, and a white, superticial scar, which tends to contract, 


is gradually leveloped. The edges on the other hand, where the 
disease is aavancing, always retain their early character, Its 


course is extremely chronic, the disease sometimes remaining 
stationary; ulceration is very rare. 

Lupus hypertrophicus sive tumidus, as its name denotes, 1s 
marked by much formation of connective Ussue, which gives i 
tumour-like appearance. The separate lupoid nodules form 
projections of various sizes. The surface is thus uneven, of a 
red or brownish-red colour, and of a shiny or scaly appearance. 
The softness of the swelling is characteristic, and the recognition 
of this by means of a probe is important for diagnosis. The 
nodules as a rule occur in groups near each other; but they may 
join together to produce a confluent: swelling. The course ot 
this form of lupus is also extremely chronic, and it may remain 
for vears with hardly any advance; on the other hand, the 
iendency to contraction and cicatrization is very slight. 

When the surface of lupus hypertrophicus becomes horny 
and contains papillary thickenings, the rare form = of lupus 
verrucosus sive papillaris is produced. 

The third chief form is lupus exuleerans, beginning as quit 
small, individual ulcers as a complication of any of the othe: 
varieties of lupus, which maintain their own character as a rule 
for a dong time. Lupoid ulcerations may be recognized by the 


soft, non-infiltrated edge, which is only rarely slightly under- 
mined, and their florid red base, which bleeds easily, and 


covered with exuberant granulations. The discharge of pus 
sh¢ht, sometimes crusts form. The granulations may 
covered at times with a thin laver of epidermis, but this is always 
only a transitory condition. 

Lupoid ulcers spread extremely slowly at their edge 
neighbouring ulcers may join. The advance as a rule on) 
oceurs at one part of the periphery. Tf cicatrization occurs 
one side, while the ulcer spreads at another, the variety kno 
as lupus serpiginosus is) produced, the edges of which ¢ 
segments of cireles. The ulcers also may penetrate deeply 
is sometimes seen on the face, and lav bare che bones 
cartilage, and mav even entirely destroy the latter, as ov . 
most often with the nose. 


Lupoid sears are, no matter trom whieh form they re 


generally white, soft and thin. Tfypertrophic  cteatrices 


ucularly common site, bu any other spot, e 
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rarely seen, Very often fresh nodules develop in the scars, 
leading to a relapse. 


As serious complication of Jupus may be mentioned, lupus 


elephantiasis, in which there is a hyperplasia of the connective 


Issue, that may give an appearance of true elephantiasis, 


especialiy in the lower part of the leg and the lobule of the ear; 
also lupus-carcinoma, which sometimes develops in the lupoid 
sears, and requires special attention. 


The site of lupus vulgaris is in an overwhelming proportion 


of cases the face. The area round the nasal aperture is a par- 


«g., the external ear 


and the eyelids, may be affected; the last spot is particularly 
dangerous, on account of extension of the disease to the con- 
junctiva. The point primarily affected is: not usually the skin, 
but the mucous membrane of the nose, and extension of the 
disease to the mucosa of the upper air passages is no rarity. 
On the grounds of his own observations and an examination of 


he literature Dresch found that of 218 cases of lupus of the face, 
n Which the nose was examined, lupoid changes in the nasal 
nucosa were constantly found. Also according to Gerber the 


primary affection in cases of Jupus of the face was generally in 


he vestibule of the nose, and particularly above the anterior 
asal angle. Gerber considers this poi is of the greatest 
mportance, and believes that the treatment of lupus can only be 
ompletely effective when it) is) combined with rhinological 


measures, a conclusion with whieh Wichmann, Senator, 


Hollander, and others, agree. Cf other parts of the body the 


skin of the forearm, the hand, the lower part of the leg, and 


x 
e foot is most often affected, and the disease may here take 
Vv of its various forms. 

Lupus of the mucous membranes is not radically different 
m Jupus of the skin, and is only affected by certain anatomical 
d physiological differences. The morphological forms of | he 
sease are less sharply characterized and, as a rule, more difficult 
distinguish. The typical initial stage consists of pale-red, 

nodules, generally slightly raised and showing through the 
vosa. ** That which in the skin would be a flat or slightly 
sed Jupus, in the mucous membrane takes the form of a 
que formed of nodules closely packed together, whieh is often 

larly thickened, pale-red in colour, of a round or irregular 
m, very soft and bleeding easily. Its colour may become very 
h darker from accidental irritation. These nodules may go 
ugh the same changes as in the skin; they may heal in the 


e and spread at the periphery by continuity or by the forma- 


Sanee re sennerrne reine-reitpeampt ee sti 


i 

i 

i 

i 
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i tion of new nodules. They may become much thickened and 


then assume an opaque, whitish colour, or sclerose and become 
quite firm; or they may grow out from the surface and specially 
in the nose form tumour-like masses. Most ©! all they easily 
become eroded and ulcerated. The erosions may become rapidly 
covered, but the covering is very easily removed. The uleers, as 
in the skin, assume very various sizes, shapes and depth. Also 
they may spontaneously heal with more or less scarring and loss 
of substance" (Jadassohn). 

Lupus is a disease of voung people, its origin’ probably 
dates back to childhood; more rarely it commences in later life. 
The disease attacks by preference the poor. This | may be 
accounted for by the neglect of the early stage, the disease being 
painless, and the general health practically not altered. Whether 
lupus is more often primary or secondary, and what are ts 
relationships with tuberculosis of other organs, there are differ- 
ences of opinion. In any case ser fulous glands are very fre- 
quently found with lupus; also there is no doubt that a consider- 
able proportion of lupus cases die of pulmonary tuberculosis. 

: : The recognition of lupus is easy, so long 

Diagnosis. as the characteristic lupus nodules are still 
visible. How in cases of hyperemia they may be brought oul 
by pressure with a glass slide, and how their consistency mays 
be tested with a probe, has already been described. The detec- 
tion of the nodules is more difficult in the presence of marked 
hypertrophic swelling or ulceration, Here they must be searched 
for in the recent edge and at cieatrizing spor. 

A confusion between exfoliative lupus and chronic eczema 
ean be avoided if it is remembered that eczema is usual.v mois', 
itches much, never ulcerates and therefore leaves no scars 
Psoriasis is distinguished by its position on the extensor surfaces 
of the limbs, by its smooth, silvery scales, and by never causing 
loss of substance of the skin. The distinction from lupt 


eryvthematodes can be made from the symptoms. 
Lupus hypertrophicus sive tumidus can hardly be confus: 


with any other skin disease; the characteristic softness of 
lupoid growth has already been mentioned. 

At first lupus exulcerans may be taken for a syphilitic ule: 
if lupus nodules cannot be found near the edge. The serpiginoy> 
form may be even more confusing. The soft edges and the ba 
covered with florid, exuberant granulations are characteristi 
lupoid ulcers, while syphilitic uleers formed from) gummat« 
infiltrations, frequentiv have waxy spots on edge and base, « 
on pressure are painful. Tf the ulceration affects the nose, a 
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often does, it may be noted that the lupoid ulcers involve only 
the cartilage and nearly always stop at the bone, while syphilis 
has a preference for the bones, causing the sinking of the bridge 
ind saddle-nose so characteristic of this disease. Further points 
for the differential diagnosis are naturally furnished by the other 
clinical symptoms. The histological examination of a piece of 
excised tissue or inoculation experiments on animals will also 
usually give useful information, but for the practitioner they are 
complicated and tedious in’ co parison with the more certain 
means of diagnosis—tuberculin. The cutaneous reaction in cases 
of lupus produces instead of the usual papule a large ill-defined 
swelling or lichenoid efflorescence at the site of inoculation, on 
account of the increased super-sensitiveness of the skin to tuber- 
culin. With small early lupoid patehes it has been recom- 
mended to make the inoculation on the diseased tissue itself, 
which produces an unmistakably strong reaction, with redness 
ind exudation, followed by induration or necrosis. Other 
cutaneous tests are superfluous, and the conjunctival test use- 
less, and contra-indicated if the lupus is situated near the eve. 
More characteristic and more generally useful is the effect of the 
subcutaneous test, which in early cases, as well as in the most 
advanced, gives a certain diagnosis in doubtful cases by the pro- 
duction of a typical focal reaction. For a full description of the 
tuberculin diagnosis in dermatology we may refer to our book on 
““Tuberculin in’ Diagnosis and Treatment.” 
: The prognosis of lupus in early cases ts 
Prognosis. good; but even here one is never safe from 
relapses. “The prospect of lupus of the skin is ineomparably 
better than when the mucosa is affected, as in the latter case the 
disease is less accessible to treatment. With advanced disease 
the prospects of recovery are less bright, and depend upon the 
extent and depth of the disease, whether the mucous membrane 
~ atfected, the general condition, and the presence or absence of 
omplications in other organs. Certainly the prognosis has dis- 
neuly improved during the last two decades owing to the ad- 
vanees of medical science. As in all other tubercular diseases, 
© prognosis is better the earlier the condition is recognized, 
nd the more promptly radical measures are taken; so that early 
ignosis and prophylaxis are of the greatest: importance, 
So long as the treatment of lupus was purely 


Treatment. medical the results remain unsatisfactory. 


Reabsorbents, mercury and iodides were usually employed. The 


' ! } in dermatolor. 
Mecasu#©es, Tris aGVaTCesS TH GerHaroroyy 


nd the dawn of the second tuberculin era have combined to 
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brighten the prospects of the treatment of lupus. Of the various 
Ireatments we will only describe those which are suitable for use 
by the general practitioner, while those which require the assist- 
ance of a specialist or demand complicated and cc | «pparatus 
will only be shortly touched upon. 

Surgical treatment consists of excision of the diseased foci, 
to be followed by a plastic operadon im cases in which union of 
the edyes of the wound does not take place naturally. To prevent 
relapses it is absolutely necessary to operate in) sound tissues. 
The foeal tuberculin reaction is very useful here to bring out 
with certainty the demarcation between diseased and healthy 
tissue. Plastic measures consist of the use of flaps or ot 
Thiersch’s grafts, which permit the covering over of the largest 
gaps in the skin, and make possible extensive use of surgical 
treatment for lupus. There are a large number of reports of the 
permanency of the results; we may refer to the monograph at 
Lang and the comprehersive work of Spitzer and Jungmann, who 
have published the fu. results of 240 cases of lupus treated by 
operation. According to Lang it is necessary for excision that 
the diseased foci should be clearly marked out, and = that it 
should be possible to cover the resulting defect of the skin) with 
good cosmetic and functional results. Phe supertictal extent and 
the depth of the disease are not of great importance in this con- 
nection; but almost all cases must be excluded from operative 
treatment in which the mucous membrane is much affected, as 
then radical measures are not possible; and also very ancemie, il!- 
nourished persons, who could not well support the shock and 
loss of blood. Lang has presented some remarkable cases of per- 
manent recovery to the Commission on Lupus. The utility of th: 
operative and plastic measures may be best shown by the follow- 
ing figures: Of 308 cases examined under control, 256, after a 
single operation, remained free from relapses up to 16 vears. 

When excision is no longer possible on account of the grea 
extent of the disease Payr has recently successtully treated lupus 
of the trunk and extremities, by undermining the disease and 
raising it up in flaps from the subcutaneous tissue, whereby 
deep effect is also produced. Strips of gauze scaked in balsam 
of Peru were drawn under the flaps and tied over them, the plu 
heing renewed about once a week. Recovery tak s_ place 
four to eight weeks, with good cosmetic results. 

Good results can be obtained by destroying the lupe 
nodules with the galvano or Paquelin cautery under local ance 
thesia, particularly when they are smali. Wath Jarger areas 
disease there will be considerable sear formation, which 
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naturally an objection to this method for disease seated on \isible 
parts of the body. 

Seraping with the sharp spoon, either alone or combined 
with the previous method, has the advantage of easily removing 
the soft lupoid tissue, while the healthy and cicatricial areas offer 
more resistance. A radical removal of the diseased foci, however, 
cannot be always guaranteed by these methods, so that an after- 
treatment with chemical agents is usually carried out. 

Of the mask treatment recommended by Bier there have been 
very good reports; thus of late Knowsley-Sibley has described 
excellent results in properly selected cases. Caustics by them- 
selves have given) good results, especially in) exfoliative and 
ulcerative lupus; while in lupus hypertrophicus a preliminary re- 
moval of the swelling is necessary. Of caustics the pyrogallic 
teid introduced by Jarisch is particularly esteemed. tt has an 


elecuive destructive action on the lupoid tissue, leaving the healthy 


ind cicatricial areas unatfected. An ointment of 5 to 200 per 
cent, pyrogallic acid is used, generally combined with an anies- 
thetie (orthoform or anesthesia), ull all the diseased tissue is 
removed; for the after-treatment a weaker ointment of 2 to } per 
vent. is used. 

Of other causties chief use is made of Joseph's 3o per cent. 
resorcin paste, Unna’s green lupus ointment (acid salicyvl., liq. 
anum. chlor, aa 2 parts, creosote, extr. cannab. indic. aa 4 parts, 
adip. lanae 8 parts), or Unna's caustic potash paste. Neisser saw 
good results from Cosme's arsenic paste, also from ethylenediamin- 
cresol, Potassium permanganate in 2 to 10 per cent. solution is 
tieful. Zine chloride, lactic acid, carbolie acid, formalin, Xe., 
ire also used. 

Ao marked advance in the treatment of lupus) has been 
obtained by Finsen’s method and by the Rontgen rays, though 
weording to Lesser both methods have their limitations, especially 
1 cases of very extensive disease, when the mucous membrane is 
wolved, and when there is much scarring from previous un- 

wecessful treatment. Also both methods in) contrast to the 
irgical treatment are tedious and costly. 

Against the use of the Rontgen rays it has been objected that 

is difficult to fix the duration of the treatment satisfactorily. 
When the superficial lavers of the skin seem to have long reached 
eir normal state, there are sull to be found signs of reaction in 
e deeper ussues. Scholz and Gassmann have in) cases) of 
‘ontgen dermatiuis seen injuries of the cutaneous vessel , con- 
sung of degenerauion of the intima, atrophy of the muscular 
ver, telangiectasis and complete obliteration of the vessel with 
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degeneration of the skin and subcutaneous tissue. It is not pos- 
sible to lay down accurate indications tor the employment of thie 
rays. Sometimes they fail altogether, sometimes their effect ts 
good even in the most severe cases, which do not react to the 
Finsen treatment. Lhey are best suited for ulcerations, and ever 
more for much swollen, hypertrophic lupus of the skin and 
mucous membrane, and also as a preliminary for the use of the 
Finsen light, or lastly in combination with other methods. 


As to the best method for using the Rontgen treatment, and 


the quality and quantity of the rays that are to be employed, th 
views are divergent. Phe majority of those using the method 
now employ a milder system with soft or medium rays and caretu 
observation of the exact doses by means of a reliable dosimeter, 
of which those of Sabouraud and Noiré are the most practical. 

The results of the Finsen light treatment are the most  bril- 
lant, and at present are superior to those produced by the 
Rontgen ravs. The cosmetic effects: are particularly excellent, 
In contrast with the Réntgen reaction the Finsen reaction can 
according to all observers ‘he more certainly estimated; also the 
most difficult cases can be treated with this method, there being 
scarcely any contra-indication,. THlowever, if also fails in’ deep- 
seated Jupus, and in lupus of the mucous membranes, espec rally 
of the nose. 

ly remains to be mentioned that both radium and mesothorium 
have been used with suceess. The results have been improved 
since suitable apparatus has been constructed to apply the radium 


to the cavity of the nose, the mouth, &e. 


\ capsule constructed by Westphal, ot Berlin, ts most serviceable tf 
the interior of the nose; for the mouth and throat the of plates m 
from soft impressions by Claudius Ash, Sons and Co., Lo mat 
most recommended 


The Finsen light treatment has led to the introduction of 
series of methods, based on the same principle of employing 
ultra-violet light rays in a more simple form. Such are the 
dermolamp, the iron-light, the uviol, and the quartz lamps, a! 
the mercury light. The potency of these light apparatus in dup 
is still uncertain, the quartz lamp recommended by Wromay: 
seems to be useful. 

Still other methods are scarification, needling, and elect 
Ivsis, which no doubt are very useful for small lupus nodules 
and give good cosmetic results. Also the various forms of free 
ing by means of ethyl chloride or a mixture oi ethyl- and meth 
chlorides, liquid air, and recently carbonic acid snow are capal 
of curing lupus. 
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The joteair treatment of Plollander has, too, given) good 
result, especially in extensive, superticial forms, and according 
» Neisser in those forms of disease in which the mucosa is also 
tttected. The hot-air possesses the advantage that it destrovs the 
diseased) tissue, while healthy parts are lett unattected; it is not 
capable, however, of any deep etteet. 

A method which has given striking results is the diathermic 
reatment lately recommended by Nagelschmidi A high fre- 
queney current is here employed, like that used in wireless 
elegraphy. The application can be measured and localized, so 
that itis capable of superticial or deep action. Tt causes a produe- 
tion of heat up to zo to 80° CL, which produces a coagulation of 
the tissues. The duration of the application varies according to 

size of the diseased nodules from: some seconds up to several 

mutes at the most. Generally one sitting ts sufficient, it is rare 
tor more to be required. The throwing off of the tissue takes 
place rapidly. | This new treatment ts suitable for all cases ot 
lupus, and also for all other forms of tuberculosis of the skin and 
mucous membrane, including the deeper complications. 

Recently Pfannenstill has brought about remarkable recover- 
ies in severe cases of lupus of the skin and mucous membrane by 
he internal administration of todide of sodium and the external 
ipplheation of ozone. These results have been confirmed by 
Strandberg in the Finsen Light Tnstitute; the method has been 
ull further simplitied in cases of lupus of the nose by replacing 
he ozone by the local application of tampons soaked in hydrogen 
‘ oxide, 

In addition to the local measures the general treatment. of 
the whole organism is naturally very important. The following 
factors are all of importance : a healthy dwelling, good food, a 
fe in the open air, attention to the skin, possibly salt baths or 
ea air, treatment of existing complications, especially the tuber- 
Har and serofulous constitution, and medical treatment by eod- 
ver oil, iron, arsenic, iodide, &c. 

To the general and other treatment of recent vears tuberculin 
is been added, which we can hardly recommend too much to the 
ractitioner for use in suitable cases, either alone or combined 

th other methods. Even in the first tuberculin era very ranid 
ealing was seen. Dut afterwards, with the modern advances in 
e treatment of lupus, tuberculin was undeservedly by degrees 
ipped, until of recent vears it has again been brought to the 


Red We consider that tuberculin has special claims to be 


uded in the treatment of lupus on account of its action on 
pus of the mucous membrane (B. Frankel, Doutrelepont, 
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Lautsch, and others), where all other methods usually fail, and 
because lupus is often complicated with tuberculosis of the 
internal organs. In his report to the lupus section of the German 
Central Committee for combating tuberculosis, Wichmann: states 


oe 


that tuberculin “though not a sovereign remedy, yet Is a very 
valuable aid and often an indispensable factor in ihe treatment of 
lupus.” 

There are a series of tuberculins which have been used subeu- 
taneously, especially the old tuberculin. A marked superiority of 
one preparation over the others has not been shown, though by 
several authors the effects of bovine tuberculins have been 
praised, the indications being drawn from the supposed bacterial 
wtiology of lupus. Thus Moller recommends bovine tuberculin, 
especially where the human preparation has failed. In small 
lupoid nodules Nagelschmidt, by the production of a v. Pirquet 
papule in the diseased tissue itself, has produced healing over an 
area of several millimetres. Sull more potent for the destruction 
of tubercular tussue is tubercalin in’ combination with other 
methods. “Phus according to Senger no other treatment of lupus 
is as good as inuncuon of a 3 to 10 per cent. tuberculin ointment 
with vasinol, in combination with Rontgen rays. On the same 
principle Munch recommends the use of sun rays, to be followed 
by inunetion of 1 per cent. old) tuberculin) lanolin ointment. 
Wolters records excellent results from local applications of pyro- 
galhe acid combined with tuberculin treatment; it seems that the 
tuberculin sets free the bacilli from the deeper paris, and the 
exudation carrying them to the surface, they can be destroyed by 
the pyrogallol. 

To sum up, we can say that the extensive, deep, and compli- 
cated forms of lupus should be treated exclusively by none of 
these methods alone, but that a combination of several forms of 
treatment is best employed in severe cases. These views are in 
accord with findings of the Lupus Commission. It remains to 
be seen whether the new diathermic treatment will fulfil the great 
expectations that have been formed of it. 

For an effective attack on Jupus and other forms of tubercu- 
losis of the skin we especially desire that the treatment, though 
resting on a broad basis, should be centralized. Only a few lupus 
sanatoriuras would be sufficient, considering the number of cases 
of the disease, to start a strenuous campaign, as the public sana- 
toriums have done for pulmonary tuberculosis. Since lupus. is 
almost exclusively a disease of the poor, State aid would be neces- 
sary. By the formation of central committees for attacking lupus 


We ale on Te Wav towards this goal. 
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B. The Tuberculides. 

The tubereculides have hitherto been regarded as being pro- 
duced either by the soluble toxins of the tubercle bacilli like the 
other toxic exanthemata, or by weakened or dead bacilli or their 
remains. Thus, for example, Klingmiller saw as a result of the 
iajecion of tuberculin preparations lupus-like changes appear, an 

ide .ce that the substances dissolved out of the bacilli, or the 
em ins of the living cells, may be the cause of a specific tissue 


‘eaction. Also Zieler was able with a dialysed tuberculin, which 
was free even from ultra-microscopic particles of bacilli, to evoke 
the same changes in the skin. Up to a litth while ago tubercle 
bacilli could not be found in the iseased tissues. Quite recently 


hich surrounds the 


more light has been thrown on the obscurity w 
origin of this group of skin affections. The very caretul observa- 
tions of Zieler on the causation of toxic skin conditions in tuber- 
culosis have led to the conclusion that the tuberculides are 
probably a weakened variety of bacillary skin tuberculosis, in 
which the bacilli in the skin as a rule rapidly perish. We there- 
ore come back to the old detinition of Jadassohn of the tubercu- 
lides. According to the fundamental researches of Liebermeister 
tubercle bacilli may not only cause a typical histological tuber- 
culosis, but may also produce chronic inflammatory changes 
alone; this is true not only for the nerves, veins, heart, and 
kidneys, but also for the skin. AX recent theory of Lewandowsky’s 
seeks to explain the genesis of tuberculosis of the skin ino its 
various forms by the measure of immunity of the infected organ- 
ism. Besides the number and virulence of the tubercle bacilli, the 
intibodies of the organism play an important part. A massive 
dose of tubercle bacilli with failure of antibody production leads 
to miliary tuberculosis of the skin, numerous bacilli with scanty 
formation of antibodies cause multiple haemotogencus lupus, 
while scanty bacilli with copious antibodies produce tuberculides, 
with rapid destruction of the infecting bacilli. The tuberculides 
ire therefore, according to Lewandowsky, to be considered as a 
orm of true cutaneous tuberculosis. “The bacillary nature of some 
f the tuberculides has been placed beyond doubt by recent work. 
Particularly useful for settling this important question have been 
he antiformin method of Uhlenhuth and Much’s discovery of the 
eranular form of tubercle bacillus. A complete explanation. of 
these debated questions may be expected shortly. Hitherto 
here have been very various views as to which of the forms of 
lermatitis appearing in tubercular patients are to be reckoned as 
aberculides. According to Jadassohn the characteristic of tuber- 
tides hes in the frequent combination of the following elinical 
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attributes; the individual nodules of disease run an ext emely 
benign course, and have a marked tendency towards spontaneous 
involution; they are inclined to disseminate, forming more or 
less symmetrical affections covering extensive areas of the body ; 
they appear in batches, and affect) particularly persons with 
chronic tuberculosis of the glands, bones, or skin. = The most 
important tuberculides which we shall describe are the follow- 


ing :— 


(1) Erythema. 

(2) ecnitis and Follictis. 

(3) Acne cachecticorum sive scrofulosorum, 
(4) Erythema induratum. 

(5) Lupus pernio. 

(6) Lupus ervthematodes. 


There are still a series of diseases of the skin whose connec- 
tion with the tuberculides is extremely doubtful; such are pity- 
riasis rubra (Hebra), multiple benign sarcoids (Boeck), and 
angiokeratoma. Tt will not be necessary to describe those condi- 


tions. 
1. ERYTHEMA. 
A ia Many authors have observed erythema in 
Batomice cases of chronic lung tuberculosis, Jun: 
Changes and and more rarely tuberculosis of the bo 
Symptoms. and glands; that appearing after a tuber 


lin injection forms large, sharply defined, red areas, which « 
account of their transitory character have received but little atten- 
tion. This skin affection is considered to be a tubereculide in its 
widest sense. Tt is produced by a tubercular toxin, just as the 
lichen eruption which may appear after a tuberculin: injection, 
That these exanthemata, like all tuberculides, are closely asso- 
ciated with tuberculosis, is shown by the fact that they are neve 
produced in non-tubercular persons by injections of tuberculin 
It is obviously the result of a supersensitiveness of the skin © 
tubercular persons, our comprehension of the nature of which has 
been materially increased by the study of the local tuberculin 
reaction. 


. : The ervthema is easy to recognize, an 
Diagnosis, : 


Prognosis, 
and Treatment. 


would be probably more often diagnosed 
more attention was paid to these forms © 
skin affection. Being a harmless erythem 


treatment 1s unnecessary, 
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2. ACNITIS AND FOLLICLIS. 


. Acnitis and folliclis deseribed by Barthe- 
Anatomical 2 


Changes and 
Symptoms. 


lemy and considered by him to be two 
different forms, have lately on account ot 
the similarity of the patholog. al processes 
been thought to be a single disease, and included in the group of 
tuberculides as papulo-necrotic  tuberculides  (Jadassohn) | or 
dermatitis nodularis necrotica (Vorok). The necrotic processes 
develop partly in the upper layer of the subcutaneous tissue or the 
deeper part of the culls, and partly in the superticial layers of 
the latter. The superficial changes in) the skin consist ot 
slight, raised, pale-red infiltrations of the size of a hemp- 
seed, which become hyperemic, increase in size, and necrose 
in the centre. In the middle can now be seen a greenish 
pustule of the size of a pin’s head, which after discharging or 
drying up forms a dimple-like ulcer, and becomes covered with 
an adherent crust. An allied form is the papular or papulo- 
squamous tuberculide of infants described by Hamburger, which, 
though superficial and small, necroses in the centre and cicatrizes 
without tendency to ulceration, and is characteristic of tubercu- 
losis of infants. Hamburger and Lateiner were able in’ these 
tuberculides quite regularly to discover tubercle bacilli, ¥ hich 
produced typical tuberculosis on guinea-pigs. Over the deeper- 
ving, hard, indolent nodules, which form extremely slowly, the 


skin is at first unaffected, and movable. © Gradually the nodule 


hecomes adherent to the cutis, and raises the epidermis, which 
becomes red. Tf it is not reabsorbed, after about fourteen days 
in the centre the first signs of necrosis appear as) described above ; 
the hyperzemia ts commonly more intense, and the dimpled ulcer 
rather deeper. The crust in both forms remains about fourteen 
davs, in which time the inflammation has subsided and cicatriza- 
ion advances. When the crust falls off a sharply detined, round 
sear is seen of the size of the nodule; it is at first red, later 
pemented, and lastly white and smooth. 

The nodules are usually scattered, but those that are super- 
‘cial are more often in groups than the deep ones, and they there- 
fore have a greater tendency to become confluent. Tf this occurs 
luck infiltrations are found, with the same characters as the 
eparate nodules. The symmetry of the condition is very charac- 
erisuc. The deeper nodules are situated chiefly on the face, the 

is, and the neck, while those that are superficial are met on 
ie exterior surfaces of the extremities, especially on the elbow, 
ands, fingers, knee, foot, and toes. 

The disease has a very chronie course of months or vears. 

he nodules usually appear in) batches with long intervals 
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between, often they can be seen lying together in’ all stages. 
Young and middle-aged people of both sexes are affected. 
Involvement of the hair-follicies or the sebaceous and = sweat 
glands has not been proved; according to recent observations the 
disease spreads from the vessels, the condition thus being meta- 
siatic and embolic. ‘The tubercular nature of a proportion of the 
cases is undoubted. 
‘ : There is no difficulty in) recognizing the 
Diagnosis. eo Sag theta Oe SNE CA anes ng ete 
disease. Certain groups of svphilides have 
a great resemblance, but the necrosis is in them more marked, 
and the characterisuc svmmetry is absent. 


: The prognosis is usually good, even in 
Prognosis and ue eee 


long-standing cases spontaneous healing 
Treatmert. 


may occur, though fresh relapses are pos- 
sible. ‘Treatment is generally useless. Help may be obtained 
from good food, open air, iron, arsenic, quinine, cod-liver oil, 
iodide of iron, and possibly also iodide of sodium. 


3. ACNE CACHECTICORUM SIVE SCROFULOSORUM. 


At first intensely red, Jater livid, nodules 


t i _ , , Ashi 
Paihia and acne-pustules of the size of a pin’s head 
anges and to a lentil develop in various parts of the 
Symptoms. body, particularly on the extensor surface 


of the legs and arms, the genital region, and lower part of the 
back, most often as a later development of lichen scrofulosorum, 
but also as a primary condition in cachectie and scrofulous per- 
sons. They are situated chiefly around a hair follicle, and hav 
a bluish-red zone outside them. Beside them are usually residua! 
white scars, which on pressure with a glass slide show no spots 
of pigment. Softening of the nodule and the formation of crateri- 
form ulcers only occur occasionally ; the remaining scars are then 
sharply cut, and have a violet and later a brownish colour. 
: : Since acne cachecticorum is usually met 
Diagnosis. : ie: . iy : : 
with lichen serofulosorum, nearly always in 
a cachectic and scrofulous person, the diagnosis is not difficult. 
It differs from acne vulgaris in the absence of comedones. Th 
eruption may be confused with syphilis, but it is not so thiek and 
ulcerates rarely. According to recent observations it reacts tie a 
tvpieal way to tuberculin, after which improvement, even healing, 
mav occur, 


; The prognosis as regards the skin affection 
Prognosis and. : 
is good. For local treatment cod-liver, oi 

Treatment. seterirs : le 


} é ! z } t mest yyer? { 
and oF acid NAVE Deem TCCOMTMCHaes 


More important is the general treatment directed against the 
causal condition. 
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4. ERYTHEMA INDURATUM. 


: The atfection of the skin described by 
Anatomical 


Changes and 
Symptoms. 


Bazin as erviheime induré des scrophuleux 
has a great resemblance — to erythema 
nodosum, with which by many authors 
i ohas been meorrectly connected. “There appear in the 
deeper part of the skin small, prominent, bard nodules, 
which are usually multiform and often arranged in circles; 
at first they are quite colouvless, not tender on pressure, and 
rause no pain, Occasionally they may appear suddenly with 
pains. Pheir size is usually up to a walnut, and rarely much 
larger nodules have been observed. They are localized on the 
extremities, especially the shin; they may remain unaltered for 
vears, and may dtoappea pontaneously. But generally they 
uleerate, Gradually the intiltration softens, the surface becomes 
more swollen, and of a livid red colour. This breaks in the centre, 
discharges a sero-purulent fluid, and becomes covered with 
idherent scabs. The ulcers have a tendency to heal, but very 
slowly; but they may also become deeper and take on the appear- 
ance of serofuloderma. 

Ervthema induratum attacks particularly young, weakened 
females, but men and older people are not exempt. [tis often 
ombined with other tubercular skin affections, and signs of 
rofula, Its specific nature is not vet fully proved, but the local 
reaction to tuberculin and the typical tubercular histological 
ruccire of many eases point in this direction. But syphilitic 
nd other diseases may have a share in its production, Very 

‘nits due to an affection of the vessel, such as endarteritis or 
ifarct, followed by Necrosis, 

, ' The diagnosis is not difficult, and must be 

Diagnosis. made from ervihema nodosum, which, how- 
er, very rarely ulcerates. Tf the ulcers are deep serofuloderma 
an ulcerating gumima may be simulated. 

: The disease is) obstinate, but even very 
Prognosis. chronic forms are not unfavourable, since 
ey tend to recover as soon as the patient is put under good 
veienic conditions. 

The chiet) points are mprovement of the 

Treatment. ae 
general mode of life, good food, and atten- 
moto the skin. The affection being seated on the legs, rest in 
I with the foot raised is required, with bandages and careful 
essing if ulcers have formed. Thibierge and Weissenbach have 


ely cured SUCTE ¢ eer wet (reat Wi iMereasing 


ses of tuberculin, without other general measures. The results 
‘re confirmed by Jeanselme and Choralier. 


25 
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5. LUPUS PERNi9. 


In close connection with erythema indura- 


Paes tion Stonds lupus pernio, which by many, 
25 i ; . 

hanges and especially French dermatologisis, is now 

Symptoms. included under lupus ervthematodes, there- 


fore we insert this description between those of the two allied 
conditions. The characteristic changes in the skin-in this rare 
disease consist. of bluish-red disco oration, not as a rule sharply 
detined, with a formation of firm nodules in the deeper lavers of 
the cutis. On pressure with a glass slide the greater part of the 
discoloration disappears, leaving only crevish-brown spots, 
which at certain places may be more or less closely crowacd 
together. After long periods telangtectisis may form. The 
nodular infiltrations by spreading at the periphery may become 
confluent, forming firm plaques; or they may invelute spon- 
taneously, leaving a scar-like atrophy. As a most important 
point in determining the origin of lupus pernio Jadassohn has 
described the occurrence of typical lupus nodules on its surface 
or in its neighbourhood, wherefore he connects it with upus 
vulgaris. Wretbich contests the tubercular nature of lupus perio, 
since the eases observed by hind gave no reaction te tuberculin. 
The disease is situated specially on the face (nose, cheek, 
ear), hands and feet, more rarely on the arm, back, or buttocks 
Phe course is very chronic. The regular exacerbations ino winter 
call to mind the chilblains of phthisical patients, which man 
authors consider also to have a specific tubercular character; th 
assumption of a common disposition of tuberculosis and pernio ¢ 
beonsequence Gf bad nutrition and circulation is probably corre 
Lupus pernio is) often combined with other tubercular ski 
diseases and tuberculosis of other organs, especially the joints, 
the tendon-sheaths, and the bones. 
; } The disease is characteristic. The pre 
Diagnosis, enosis of the skin affeetion itself is not bad 
Prognosis and but depends upon the complications. The 
Treatment. treatment must he conducted on genes 


lines, and requires no special description, 


6. LUPUS ERYTHEMATODES. 


The ehronie form of lupus erythematodes 


Prpaer nen a much discussed skin affection, which h 
hanges an heen termed by Volkmann lupus sebo 
Symptoms. hocicus, by I st We CONES 


and by Unna ulerythema centrifugum. These synonyms im 
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cate both the prominent: symptons and the divergent views. of 
dermatologists on the cetiology of the condition. Whether the 


i various forms can be due to one uniform cause must be left. an 
pt open question, “The histological changes begin by an inflamma- 
ae tion of the cap aries of the corium and papillae, leading to cell 
a infiltration, epithelioid and) glandular changes, and cicatricial 
sabe atrophy. Many observers have noted its connection with the 
ee sweat glands, which in the diffusely infiltrated skin can be seen 
are to be enlarged, and to have their walls thickened. Recently 
ne Arndt has discovered by means of the antiformin method tubercle 
ai baci and Much’'s granules, so that now the long disputed tuber- 
Ws r cular nature has been proved for at least some of the cases. 


I The characteristic early form of the condition is a round, 
\e : 


ae red spot, on which is an adherent, drv, scaly or fatty seborrhacic 
sits covering. On its under surface are one or more dimples, which 
rhe correspond with enlarged openings of follicles. The process 
ve spreads centrifugally and very slowly, while in the centre a super- 
ee ae hetal, pale atrophy of the skin, which easily breaks down, appears 
eh without previous suppuration or ulceration. At one place several 
one such spots may appear, and run together. Kaposi and most 
: = authors distinguish two chief varieties, the discoid and the dis- 
a seminated or aggregated forms. The course is extremely slow 
a ue ind change.ble, without the production of special symptoms. In 
= 5a severe cases deep, nodular infiltrations with dark coloration and 
si ick crusts may form, 
sais The favourite site, as in lupu vulgaris, is the face, particu- 


ily the bridge of the nose and ne, aAbouring parts of the cheeks, 
here i often assumes the butterfly form that is met with in other 
in diseases. Also the ears, the neighbourhood of the evebrows 
nd the forehead may be affected, but very rarely the evelids, the 
ps and the mucous membrane of the mouth. After the face the 
mghbouring part of the head is most often involved, leading to 
rsistent falling out of hair in the diseased areas. More rarely 
« extremities are affected, but if so it is usually the fingers and 
es Which suffer. Phe disease usually attacks young, weak, 
nemic females, though older and = stronger persons are not 
exempt. 

Occasionally an acute form of lupus ervthematodes has been 
served, in which with high fever and marked general disturb- 
ice there is a dissemination of numerous inflammatory nodules, 

eclally over the face; it mav even end in death. 
f : Typical cases are easy to recognize, and an 
Diagnosis. vatly form should always be sought for. In 


er cases the condition is not clear. The differential diagnosis 


B55 \ CLINICAL SYSTEM. ot PUBERCULOSIS 


must be first made from lupus exfoliativus. Tlowever, 19 the 
stage of the Jatter which it most resembles, the eharacteristy 
lupoid nodules can hardly be missed. Also the fatty, seborrhark 
covering: Is quite absent, whilst t cerattan or deep sears are in 
favour of lupus. The covering 19 seborrhavic eczema ts not con- 
tinuous, and does not adhere so fast to the sking this condition 
is not so sharply detined and leave: vo sears. ‘The butterfly form 
may be confused with acne rosacea, which, however, forms no 
seborrhavic crusts, causes No scars, and is usadally accompanied 
with acne pustules, — Papular syphilides may be distinguis’ ed 
by their copper colour, the firmer infiltration, the more rapid 
course and the absence of seborrhacic crusts. 
: The prognosis of lupus erythematodes in 
Prognosis. regard to healing ts difficult. to make on 
individual cases. A treatment, whieh may be most successful i 
one case, may fail in another. On the other hand, even severe 
cases may recover spontancou sty. Phe course of the disease is 
so changeable and unexpected that with all methods of treatment 
rapid relapses can never he guarded against. Chronic lupus 
ervthematodes has never been observed to affect the genera! 
health. 
The best treatment is a combination of the 


Treatment. Se eR, RE reoty 
internal administration of quinine, ib pos- 


sible in large doses of 15 to 30 er. a day, with daily local 


» til irritation is) produced 


applications of tincture ot jodin 
(Hollinder). Ho with the appearance of inflammation an advanee 
in the disease is seea, the iodine must be stopped. This principle 
applies to all methods of treatment. Good effects have also bee 

acribed to the internal use of phosphorus an lL arsenic, but the 

have not received general acceptance. 

Energetic rubbing of the diseased areas twice a day wi 
soap spirit has been beneficial; after drying a to per cent. met 
curial or sulphur ointment may be applied, or the ointment may 
be used alone. Others do not employ ointments, and in conju 
tion with internal remedies in early cases use cold compresses 
lead lotion, and weak ichthvol solutions; in chronic cases strony 
ichthyvol solution is recommended. 

As in lupus vulgaris, applications of hot air and the variou 
freezing methods have given good results tn lupus erythematod: 
Lassar advises that the glowing Paquelin cautery should 
passed up and down over the diseased area without resting any- 
where. Hlebra saw good results from frequent dabbing wi 
equal parts of ether and alcohol. Also freezing twice a week wild 
ethyl-chloride has sometimes produced a cure; according to 
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recently published experience of the Bonn dermatological clinic 
the use of carbonic acid snow takes the first place of all methods, 
so thatat should be applied to all fresh cases (Lohnberg). 

Phe more powerful remedies, which succeed in. many cases 
of lupus vulgaris, must not generally be used for lupus erythema- 
todes; thus radical cauterization with pyrogallie acid and surgical 
treatment need hardly be considered, Scaritication, which was 
formerly much used, seems to be now quite given up. The many 
forms of Hight treatment have usually failed, but lately good 

ults have been deseribed from the use of Finsen light and 
radium.  Tlitherto very few observations have been made as to 
the effects of tuberculin, 

he general treatment must be adapted to the individual. 
Anemic and nervous disturbances and other predisposing 
causes must be attended to. The existence of a tubercular in- 


fection as to be particularly looked for. 
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Tuberculosis of the Organs of 


Locomotion. 


1. TUBERCULOSIS OF THE MUSCLES. 


F Vt setaavr tubereulosis is characterized by 
Anatomical 


Changes. 


smooth or nodtlar tumours af the size ot a 
pea to a hen’s egy, which He within’ the 
muscle sheath, and between the displaced muscle fibres, and con 


sist of tissue ina more or less advanced state of necrost), contain 


ing tubercle bacilli, There may be either typreal epithelioid and 
giant cell tubercles between the musele fibres, or, as in the torm 
nroduced by secondary extension, there may be solely a firm in- 
filtration, with thick walls and caseation in the cenire. Abscesses 
in the muscles of the abdominal wall have been found to b 
tubercular by the discovery of tubercle bacilli. Jonske found also 
in the intermuseular Ivanphati elands of children with genera- 
lized tuberculosis specific changes with virulent baci, and 
tubercular foci, which escaped even very careful examination with 
the naked eve. On the other hand, the so-called ** nodular tuber- 


vs 


culosis of muscle atfecting catt is according to recent re- 
searches either a form of pyobacillosis or of pseudo tuberculosis. 


Tuberculosis of the muscles either does not 


Symptoms and 
Course. 


1] 


show itself at all, or only by interference 
with function, e.g., by difficulty in walking 
when it is situated in the quadriceps. The thirty to forty cas 
in the literature show that the muscles in the lower extremity in 
voung people are chiefly affected. 

The primary development of tuberculosis in) the mus<les ts 
hindered by the muscle juices and the lactic acid. “Phe secondary 
form oceurs by direct extension of the tubercular disease trom a 
primary localization in bone er jot. 


TU BERCLELOSIS OF TILE ORGANS OF LOCOMOTION Wl 


Di ; An oexaet dio von between tubercular 
i ; : 
agnosis nodules, tubercular abscesses and tuber- 


cular myositis is more theoretical than practically possible.  Be- 


vond the recognition of the already existing tube culosis, for the 


diagnosis of extension into the musele there are the movability 
of the tumour when the muscle is relaxed, and ius fixation when 
he muscle is contracted, its spontaneous appearance im contrast 
with the intramuscular hiematoma appearing after trauma the 
spontaneous pain or tenderness on pressure, the situation below 
the fascia and the faet that the skin is unaltered and movable. 

tubercular tumour of the abdominal museles is painful, 
seldom) darger than an egy, intimately connected) with the 
thdominal wall, hard or fluctuating, dees not move with respira- 
tion and is tixed and seems to more or Jess diminish with con- 
raction of the musele. Syphiliie gumma can be recognized by 
le history and result of treatment. The distinction from lipoma, 
ibroma, neuroma, and sarcoma will usually be possible. The 


Hef point is not to forget the possibility of the occurrence of 


Ws rare condition. 
: The prognosis is) good, though relapses 
Prognosis. are not rare. When there is also disease 
the bones or joints this will govern the prognosis. 
| cand The treatment consists of complete excision 


Tr : oe ‘ 
eatment of the diseased vodule. Phe muscular sub- 


form 
ince must not be spared. Injections of 10 per cent. todeform in 
Iveerine are not to be recommended. Also simple incision and 


raping give no certain results. Massage is contra-indicated, 


2. TUBERCULOSIS OF THE TENDON SHEATHS AND 
BURSZ. 


. Three different anatomical forms ary 
Anatomical ONC 0 of this 


Changes. 


variety of tuberculosis have been recog- 
nized. The first, hygroma, is churacterized 
v the serous contents, in which, and also on the thickened 
yous capsule, the so-called melon-seed bodies are found. Thev 
e small, rounded, grevish-white, opaque, bodies of the size of 
millet to a maize grain, which as a consequence of friction have 
‘en rubbed of the shagey wall. The second form, the fungotd, 
resents diffuse, exuberant granulations, with thick masses. of 


hly vascular connective tissue, the Muid being scanty and of a 


ndary ear, turbid or haemorrhagic character. By the supervention of 
rom a seauion the tubercular abscess of the tendon sheath or bursa is 


rmed. “Phe third and rarest variety is marked by great forma- 


‘=e j 
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| tron of connective tissue wily s Honey uien contraction. OMe tors 


may change tate another, 


Phe clinical SValtpien i feeling 
Symptoms , 
eadness, Crageinye pains, weal vss itl 
and Course. ; 
linitation of movement of the atheered: par 
Phe disease usually affects people in the third decade, whe 
hard manual workers. Tt most offen appears at the exer surfas 
of the wrist or in tic prepatellar bursa. Like tuberculosis of tl 
muscle, it is not rarely primary, but more commonty ators 
secondary melastaty madition, due to oa lowertnye of the resis 
ance of the tissues on aecount of some injury. Tt usually ron 
avery chronie course: often the disease spreads into the tendon 


themselves, or inte nerehbouring tendon sheaths or joints. © 


Ss 
} 


the skin ma. beeome red and thinned, and gradually broke 


whereby ulceration and. fistule are produced Phe oxtensie 
into the tendons causes them to be thiekcned, adherent or es 
destroyed, 
Z | } Tawhosis rests cn tbe wes t tif 

Diagnosis. indolent, Vuetuating or doughy swelling 
the site of one of | tendon sheaths. Ef tree melon-seed bodies 
are present Cra Kling mav be detected. Phe discovery « tube 
culosis m another organ is important, he regional Iwmpha 
glands are only exceptionally involved; fever is absent Th 
ditferential diag is must be made from sareema, whieh grow 
quickly and yreads from the bones, from fibroma, whe doe 


not fluctuate, and from gumma, whieh iw usually situated on the 
extensor surfaces and vields to rodides, Pubereulin or an explot 


tory tmeision will settle the doubt. 


le prognosis is not unfavourable if tin 
Prognosis. 


measures are taken, and is even good, sine 


permanent limitation of movement can be thus prevented, 
| treatment of serous Lbvgroma consi 
Treatment. : f Wek . 
of puneture, myection or TO per cent. roc 


torm-glyeerine and passive congestion, If this does not produ: 
a cure, or tf melon-seed bodies are present, a free incision shou 
be made, the melon-seed bodies removed, and phenol applied ati 
Menciére’s method. This consists of soaking all the atiecte 
parts with pure earbolie acid for one minute, neutralizing w 

alcohol, and then closing the tendon sheath and skin with sutur 
According to Wetterer tuberculosis of the tendon-sheath, even 
itis accompanied by the formation oft melon-seed bodies, reac 
well to deep rays. The favourable action of the Rontgen-rays 
these conditions when not deeply situated is due to therr dir 
action on the tubercular granulation tissue, which is twice as sen 
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trve to the rays ts horn 1, hel can theretore lye cle stroved 
vithout cutaneous mypurs 

In the ftirceid f Y racdies emoval of the di eased meme 
brane, that ts excision of the affected tendean sheath, followed by 
reatment with glveertne of todoform, ts required, Since the 
functions of the tender rrecotten affected, im all cases quite early 
movements and massave are pecessary. 

Recently Batzner, fochmann, and others have recommended 
rypsin, a t percent, solution of whieh is injected to the amount 
oft ece. twiee a week pote the affected part. The trvpstn solution 


tkes the place of the leueoevtosis whieh is absent ins tuberculay 


processes; im consequence of the action of the ferment lyper- 
| 


emia with cellular infiltration ane proliferation oceur, the tuber 


cular feet are peptonized and absorbed, while the more resistant 


cells in the healthy tissue are unatfeeted. Necording to Klapp 


incl Brinig trvpsin holds tubercular suppuration in cheek, and 
upertor to all other met wads m the ere mimnent oof tuberculosis 


f the tendons ths ane bursce, Phe ess renee at the Wrel 


ireical clint Was not se cood: hyereor: i Hingord eon dittons 


of the tendon sheaths showed no tendency to recovery after trvp- 
In injections; in factin the case of the former condition they were 
lowed by so mueh pain that the patients demanded an opera. 


ny 


From our own experience we can Warmly recommend the 
Vpsin treatment for these cases. Utis easier to apply than the 
doform-giyeerine method, the amount of each injection being 

much smaller; ait is followed by but little general or local 
rectlony toxie symptoms are absent; and a can be carried out 


san ambulant treatment by the practitioner. 


3. TUBERCULOSIS OF THE BONES AND JOINTS. 


Tuberculosis of the bones and joints diminishes in freueney 
advancing age; and both in children and adults it is quite 
rely a primary disease. Even when this form of disease occurs 
an active form in children or adults free from. hereditary 
ndeney, when no point of entrance of the baci can be found, 
is generally not the first localization of tuberculosis in the body. 
Fe. Iwonig found in zo per cent. of the cases on post-mortem 


mination old tubercular foci in the lungs and glands, more 
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rarely in the urogenital tract, which were the source of severe or 
fatal tuberculosis of the bones or joints. But there still remains 
about 20 per cent. of the cases in which an autopsy does not reveal 
any old, primary nodules. | Although not finding a tubercuiar 
focus in the dead body is not identical with freedom from tuber- 
culosis, one cannot deny under some conditions the possibility of 
primary tuberculosis of the bones and joints, especially in 
children, in whom scrofulous eczema of the skin, the easy vulnera- 
bility of the tissues, and permeability of the normal mucous 
membrane to tubercle bacilli, afford frequent opportunities of 
infection, 

With regard to the infecting agent recent observations have 
shown that in surgical tuberculosis, of which affections of the 
bones and joints are the most common, the bovine bacilli: play a 
large part. Raw rightly draws attention to the marked difference 
in the course of pulmonary and surgical tuberculosis. The former 
is usually the only tubercular disease in the body, atfeets com- 
monly voung adults, and claims most vietims between 30 and 40 
vears. The latter usually appears at several spots, affecting 
simultaneously the bones, joints, vertebra, or gland-, and occurs 
chiefly in infants and children. lt appears, therefore, that there 
are two different forms of infection, which resemble each other to 
a considerable degree, one being due to bacilli of the human type 
and the other to bovine bacilli. Raw saw no surgical tuberculosis 
in Siam, where cow's milk is not drunk. 

There is a fundamental difference between the articular tuber- 
culosis of children and adults, in so far as in children it is usually 
the first manifestation of the disease, while in adults as a rule 
there is an already existing, obvious tuberculosis of some organ. 
In both cases the bacilli reach the bone or joint from the primary 
focus through the circulation, more rarely by way of the Ivm- 
phaties. The hematogenous infection explains the occurrence ©! 
the disease in young persons without other obvious tubercula: 
localization. — For the same reason the formation of tubercle tn 
bones is connected with the nutrient vessel, the bacilli in the blood 
lodging most readily in the vascular tissue of growing bones 
Traumatism, pregnancy, the puerperium, acute infectious disease 
in childhood, especially measles and whooping-cough, are predis 
posing causes. 

To sum up, we may sav that a primary tuberculosis of the 
bones and joints is possible at any age, but that the secondary 
form is considerably more common, both in tubercular adults anc 
apparently healthy children, Whilst in the latter the primar 
focus usually lies latent in the bronchial glands, in adults it 1 
usually in the lungs, and is manifest. 
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The best arrangement will be to deseribe the anatomical! 
changes, symptoms, course, and diagnosis of tuberculosis of the 
bones separately from the joints, and then to consider the pro- 
gnosis and treatment wogether. 


The tubercular foci in the bones appear in 


Anatomical different forms. 
Changes in Tubercular osteomyelitis of the phalanges 
Tuberculosis of nearly always oceurs by itself in young indi- 
Bone. viduals; it has also been called spina 


ventosa, 

Rarefying ostitis, or caries of the hone in its strict sense, 
includes the infection of the spongy bone near the joints. By 
rarehieation of the bony frame-work and growth of granulation 
issue, a rounded or evlindrical defect is produced, in which lies 
@ soft, crumbling sequestrum, embedded in granulations. If the 
disease advances it may break into a joint, or spread up the shaft 
and pass through the bone and periosteum (periosteal tubercu- 
lusts). 

A tubercular wedge or infaret is formed if any artery inthe 
bone is blocked by tubercular material. The infaret lies with its 
hase towards the cartilaginous surface, and is vellow and hard; 
im consequence of circulatory disturbance it becomes loosened 
from its surroundings, and forms a vellow sequestrum, which is 
not rarefied, since the process occurs rapidly and acutely. Prom 
irritation by the sequestrum the surrounding bone becomes 
gradually broken down; the cavity grows larger, and the seques- 
trum is gradually dissolved, so that at last a large abscess without 
sequestrum remains. 

To these must be added the so-called: proliferative, progres- 
sive tuberculosis of bone, which rapidly spreads in the Haversian 
canals from the shaft towards the joints, and quickly caseates, 


At the commencement of the disease all 
Symptoms and 


Course of 
Tuberculosis of 
Bone. 


local symptoms are often absent; if pains 
occur they are due to involvement of the 
neighbouring joint, the periosteum) or the 
soft, parts. When the periosteum — is 
atected a swelling rapidly forms, with tenderness on pressure and 
wdema of the skin. As the disease spreads in consequence of 
Huckening of the affeeted bone there will be swelling, pains, 
espectally in tuberculosis of the bone-marrow, and obvious dis- 
turbance of funetion, the last as a consequence of foci forming in 
(ee epiphyses near large joints, such as the knee and hip. 


Pvternal discharge and fistuke occur secondarily, or if mot, a eal 


congestion abscess forms, which reveals the state of affairs. 
The general condition is usually but little affeeted, sometimes 
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not at all; weakness and tiredness are the earliest signs. The 
temperature is commonly perceptibly raised; after rupture of the 
absce s it falls, but if mixed infection occurs it becomes much 
higher. In most cases the disease runs a chronic course, but it ts 
not uninfluenced by the progress of the primary disease. 


; ; The diagnosis is easy if it occurs in a super- 
Diagnosis of 


Tuberculos's 
of Bone. 


ficial bone in a tubercular subject. There 
is more difficulty in the differential diagnosis 
of the primary form, and of those secondary 
cases in which the obvious disease is limited to the bone or bone- 
marrow. 

Tuberculosis attacks particularly the short bones of the fingers 
and toes, the carpus and tarsus, the sternum, the ribs, the verte- 
bree, and lastly the epiphyses of the hollow bones, while the 
Giaphyses and all the flat bones are rarely affected. 

Tuberculosis of the phalanges of the fingers, the so-called 
spina ventosa, is characterized by a firm or elastic enlargement ot 
the bone, by spontaneous discharge of a thin fluid, with caseous 
débris mixed with the pus, by fistula: with caseous base and under- 
mined edge, and by passage of the probe through the bone tito 
the medulla. 

Tuberculosis of the long bones has a greater predilection tor 
the epiphyses than other acute and chronic diseases. .Xcute 
infective osteomyelitis is also distinguished by its great painful- 
ness, by the uniform swelling without fluctuation or inflammation 
of the soft. paris, and by the great’ disturbance of function. 
Metastatic and embolic inflammatory affections of bone occur as 
a result of pyamia, enteric, searlet fever, measles, Xe. Chronic 
non-tubercular ostitis, periostitis, and osteomyelitis either develop 
out of the acute form, or follow an acute infectious disease (scarlet 
fever, enteric, Xc.) first asa latent, then «= a chronic, affection, or 
are due to syphilis or actinomycosis 


A careful history and exact | pine won into the earliest 
symptoms will throw light on the sul ‘The presence of tuber- 
culosis in another organ, and a foca tion after a te t tuber- 


culin injection, indicate tuberculosis with certainty ; while 
syphilitic antecedents, a positive Wassermann reaction, and tle 
improvement under iodides indicate syphilis. —.Actinomycosis 1s 
rarer, and can be recognized by the sulphur vellow granules in 
the discharge, which is rather gelatinous and mucoid than puru- 
lent. 


Some of the dischat containing granules is pressed between cover —'ip 
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Tuberculosis of the ribs and sternum forms a very slowly 
growing, soft, painless swelling on the thoracic wall, which soon 
gives fluctuation; sometimes pains appear later. Branching 
sinuses facilitate the diagnosis; a cold abscess makes it: more 
dificult. Pain and pressure behind the sternum and breathless- 
ness raise a suspicion of sub-sternal abscess. Peripleuritic 
abscesses, which pass out through the intercostal space and 
Nuctuate, are rare; they cause circumscribed dulness, below 
which is a resonant note, thus differing from empyemata, 

Tubereular spondylitis, which attacks specially children, and 
is met most often in the dorsal part of the vertebral column, causes 
as early symptoms tiredness on walking, sometimes dragging or 
stabbing pains in the back and legs, loss of appetite, peevishness, 
and sometimes tn the evening slight rises of temperature, without 
any alteration in the shape of the vertebrae. Gradually the patient 
begins to spare the vertebral column, and to guard it against 
movements; then pains on pressure or jarring appear. Wohlauer 
eeognizes as the first symptom of lumbar spondylitis sciatic 
pains. Later, in consequence of compression of the spinal cord, 
he legs become paralysed, and the bladder and rectum are often 
lected. En Tess acute cases these paraplegic symptoms develop 

ery slowly or not at ail, for severe pains may be the only signs 
of pressure, In the second stage one or more of the vertebral 
processes distinctly project, and a curvature is formed, 

Cold abscesses are characteristic of spondylitis; in atfections 
of the cervical vertebrae retropharvngeal or retrotracheal abscesses 
may form, and with disease of (.¢ lower thoracic or upper lumbar 
column psoas, thac, dorsal or gluteal abscesses. Sometimes mus- 

War contractions develop; for example, in’ the psoas muscle, 

protucing flexion and internal rotation of the leg. With disease 

etween the atlas and occiput nedding becomes impossible, and 
between the atlas and axis turning the head to the side is 

Hected. Spontaneous luxations and subluxations may also 
eur with spondylitis of the cervical vertebras. 
For the differential diagnosis. it may be noted that arthritis 
‘nd spondylitis deformans usually oceur in elderly people, and 
traumatic inflammation of the vertebrae most often is seen in 

nen in the prime of life, and is not associated with suppuration 
d cold abscesses. Osteomyelitis is rare, and comes on acutely 
th high fever and localized pains. Syphilis in this position is 
tremely uncommon, 

The value of the subcutaneous tuberculin test for the recog- 


fats P isiivert Wisco Ph aver he oe 
disease of the bones has been already men- 


med. tt has the advantage over v. Pirquet's method that the 
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focal reaction indicates the localization of the disease. Neither 
the propagation nor the generalization of tuberculosis ts to. be 
feared from the iuberculin reaction. = In connection with v. 
Pirquet’s cutaneous reaction the experience of Wilms may be 
mentioned, that it is absent in cases of fungoid tuberculosis 
wherever itis situated, also that it may be negative in persons who 
are not vet cachectic. ft may be noted that the relatively favour- 
able form of bone tuberculosis gives a very intense reaction to 
tuberculin, a sign of the energetic response of the organism 
against the infection. Besides human tuberculin bovine prepara- 
tions are also useful, a fact in support of the view that surgical 
tuberculosis is largely due to a bovine infection. 

The tuberculin diagnosis should be followed as soon as 
possible by a Roéntgen-ray photograph; examination with the 
screen is also very useful, 

The frequency oof tuberculosis of | the 


ga ie epiphyses is of importance in the produc- 
sak ci a tion of disease of the joints. This condition 
Tuberculosis 


§ by extension may break through the carti- 
of the Joints. lage, or may loosen or destroy it entirely, 
or may pass round it at the place of insertion of the capsule, and 
thus set up an intracapsular infection of the joint; this is the 
osteogenic form of tuberculosis of the joint. “TPubercular disease 
in the bone may also by infection of the periarticular soft parts 
cause extracapsular disease; thus is) produced a cold abscess, 
which may discharge externally, or break through into the join 
Thus we have a secondary osteogenic joint tuberculosis. 

According to earlier views quite three-fourths of all cases of 
tuberculosis of joints were infected from the bone. But recenth 
it has been generally denied that primary synovial joint tubercu- 
losis is less frequent and important than the osteogenic form, 

Synovial tuberculosis generally arises from bacilli whieh ar 
brought by the blood-stream to the capsule of the joint, the irri- 
tation of the synovial mucous membrane leading to a_ sero- 
fibrinous exudation, which is) particularly rich in) coagulatiye 
substances. “The tbrin settles on the walls of the joint, becomes 
organized, and furnishes fresh ground for the formation of 
tubercles. Tubercular granulations are thus produced, whic) 
lead to destructive action on the tissues of the cartilage and bon. 
to thickening of the synovial membrane, and to caseation an | 
suppuration. .Necording to the predominance of one or the othe: 
process any tubercular inflammation of the Joint) may for 
hydrops tuberculosus, or the miuihary, fungord, or tbrous torm «oi 
primary synovial tuberculosis. 
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The most common form is the fungoid, in whieh flabby, red 
vrantlations studded with tubercles develop in the synovium, and 
the seroftibrinous effusion changes into caseous, granular pus. 
Fungoid joint, white swelling, tubercular suppuration of the 
joint, and cold abscess are different: names for the same patho- 
logical Condition, 

The suppurative form occurs especially in the knee and hip, 
while the fibroid form, or caries sicca, generally is met in the 
shouiders, 

If the disease passes through the capsule of the joint, either 
peniarticular inflammation, suppuration, or congestion is set up, 
as in tuberculosis of the bone. 


The early symptoms generally a pear 
Symptoms and ee Ss ESE: 


Course of 
Tuberculosis of 
the Joints. 


gradually, but the onset may be more or 
less acute. “The first subjective symptom is 
pain on use of the joint; the earliest objec- 
tive sign is a general swelling of the joint. 
\s the pain increases the patient places the joint in the position 
in which it is easiest; and as result of mechanical and reflex 
ritauions Contractions may appear. If the disease progresses 
ie swelling, fixation, and pain increase, and suppuration, with 
igh fever, fluctuation and localized tenderness, appears. Spon- 
meous luxation and cold abscesses make the disease more 
vbvious, while a later stage is reached if the pus breaks through 
the skin and the disease becomes open. Secondary infection and 
ong continued septic changes lead to amyloid degeneration of 
ie kidney, liver and spleen. The general condition then usually 
manges considerably, the fever becomes less or Greater, or May 
sentirely absent. Loss of appetite and diarrhoea augment the 
asting of the already anemic patient. 
The course of the disease is slow, usually lasting several 
sears. Children are most often affected. 


, : According to Billroth tuberculosis most 
Diagnosis of 


Tuberculosis 
of the Joints. 


often attacks the knee, after that the hip, 
the foot, the elbow, the hand, the shoulder, 
and the fingers. 

The symptoms will differ according to the funetion and 
ucture of the several joints; the following indications will be 
fheient for the thoughtful: practitioner. 

When the knee is affected the first sign of swelling will be 
ithe hollows round the patella are not so clear on the affected 
on the sound side; the contours become gradually effaced with 
reasing swelling ull the typical fusiform appearance is pro- 
ced. In the early stage pressure or movement are required to 
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elicit pain. The swelling will feel firm or doughy according to 
the predominance of the disease in’ the ends of the bones or in 
the svnovial membrane, and according to the amount of implica- 


tion of the periarticular tissues. The signs in suppuration of the 
joint are the same as ins hydrops tuberculosus, vis., fluctuation 
with characteristic swelling and floating of the patella. As 
secondary results the following contractures may occur ; (1) 
flexion with outward rotation; (2) abduction and genu valgum, 
according to whether the leg is rested or moved. Also luxation 


i 


and subluxation backwards may appear, if the capsule is long 
distended with much fluid. 

‘Tubercular disease of the hip can be divided into three stages, 
which nearly always oecur more or less distinctly, Bodily dis- 
comfort, Slight tiredness, loss of appetite, and slight evening rise 
of temperature usher in’ stage T, in) whieh the patient limps 
slightly, has slight pains on standing and walking, in the knee, 
more rarely in the hip or foot, and shows limitation of movement 
of the hip joint; twpteal in its regularity is also a dragging pain 
down the inner side of the thigh to the knee. In stage HP the 
thigh becomes distinetly flexed, rotated outwards, and abducted ; 
the thigh on an average being flexed to 135°, and the lew being 
apparently lengthened. Often a swelling or thickening of th: 
joint can be detected, with tenderness or pain on pressing: the 
trochanter, or on tapping the sole of the outstretebed leg; alse 
limitation of rotation, and pain on extension and rotation: are 
characteristic. In stage TLE adduction, internal rotation, and 
more marked flexion, with an apparent shortening of the affected 
leg appear in consequence of changes in the joint, and atrophy ot 
the muscles from disuse of the leg. The soft thickening of the 
capsule may give rise to pseudo Muctuation ; and in the MAjOrILy 
of the cases suppuration will occur, with perforation anterior!\ 
(extensor abscess), or internally (adductor abscess); more rare!) 
the abscess extends into the buttock, the perinzeum, or the pelvis. 
Obvious fluctuation or the formation of sinuses near the join 
indicate the occurrence of purulent inflammation. Later a back- 
ward dislocation on to the ilium may occur, with a real shortenin 
of the limb, on account of changes in the socket, destruction © 
the head of the femur, separation of the epiphysis or over-dis 
tension of the capsule. Abscess formation or separation of th 
epiphysis are to be feared if, after a painless period, fresh pains 
appear. With the Rontgen-rays the circumscribed atrophy 0 
the bone on the affected side is very characteristic of tubercul 
CONIUTS. 


Tuberculosis of the foot often attacks several joints of 1] 
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tarsus at the same time. The ankle joint is most often affected. 
With effusion the foot takes a position of plantar flexion, and the 
joint capsule bulges at four points, anteriorly in front of the inner 
and outer malleolus, and posteriorly on each side of the tendo 
Achillis. Pain and swelling indicate disease of the other joints. 
The most common form is the fungoid, more rare is the exudative 
tollowed by abscesses and sinuses. 

In tuberculosis of the elbow joint, which is less often due to 
hone disease (head of the radius, olecranon, flower end of 
humerus) than in the other joints, the capacity of movement is 
vradually limited, especially pronation and supination. With 
pains, which are often severe, the joint swells, and becomes fixed 
ala right angle. The joint becomes spindle shaped, and the 
muscles atrophy. The surrounding tissues feel doughy, or soft 
and elastic; the skin is smooth and shining. On the dorsal 
surface on each side of the triceps tendon elongated swellings 
form, consisting of the swollen and infiltrated capsule. The 
swollen capsule is particularly obvious on the outer side between 
the olecranon and the head of the radius. It may either give a 
feeling of fluctuation (effusion) or a soft elastic sensation (granu- 
lations). The normal movement is often much limited; some- 
times there is abnormal lateral movement from loosening of the 
ligaments. If sinuses form, they are usually behind. Tubercu- 
losis of the elbow often follows injury in young people. 

Chronic inflammatory affections of the joints of the hand are 
almost without exception tubercular, gonorrhoea is the only other 
cause. Swelling, abscesses, and sinuses form. From gradual 
softening of the ligaments the hand becomes abnormally movable 
on the forearm, both to the radial and ulnar sides, also sub- 
luxation may oceur. On passive movement crepitations may be 
detected. 

Tuberculosis of the shoulder joint is not common; in child- 
hood it is even rare. It appears usually as the fibroid form, or 
cartes sicca, very rarely as a white swelling. The roundness of 
the shoulder is lost. An axillary luxation with falling-in of the 
soft parts below the acromion is simulated. In contrast with a 

‘e dislocation the thickened head of the humerus can be felt 
beneath the acromion. The alterations in shape occur gradually. 

Tuberculosis of the finger joints is very rare, it usually arises 
from a spina ventosa. Almost without exception it then takes the 
chronie synovial form, whi! finaily leads to ankylosis. — Some- 
limes disease of the finge joints leads to an affection of the 
endon sheaths. 

The differential diagnosis must be made from arthritis de- 

26 
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formans in older persons, trom traumatic joint inflammation, 
which is shown by the history, from osteomyelitic attections, 
which run an acute course with high fever and severe pains, from 
gonorrheeal disease, which ts usually bilateral and often very pain- 
ful, from rheumatic and gouty joints, which can be recognized by 
the results of treatment, from metastatic inflammations due to 
enteric fever, small-pox, scarlet fever, influenza, toxemia and 
pywmia, and lastly from syphilitic joints. 

For establishing the diagnosis there are also the Kontgen- 
ray examination, and the use of tuberculin, especially by sub- 
cutaneous injection, so long as it is not coitra-indicated by fever, 
marasmus or severe joint pains. The focal reaction consists of 
swelling and increased pain; tubercular sinuses, if present, dis- 
charge more freely. 

The prognosis of the disease ether in bone 
or joint is the more favourable the smaller 
the tubercular focus at the commence- 
ment of treatment, and the better the 
general condition, But in all cases there 


Prognosis 
of Tubercu!nsis 
of Bones and 
Joints. 


is a danger of a return of the disease, even after many vears, 
except ii, those cases in which a successful operation has radically 
removed the whole focus. In the secondary cases the prospects 
of recovery also depend on the state of the primary disease. 
Tuberculosis of bone or joint is much more serious, for example, 

h advanced renal tuberculosis than with early disease in the 
lungs or glands. With this is connected the better prognosis in 
young people; the disease in children is much more often localized 
and uncomplicated. 

Under similar conditions the prognosis of tuberculosis of the 
bones is better than that of the joints. The recovery of the latter 
usually takes far longer; in purulent cases death from marasmus 
and amyloid disease is much commoner than in the fungoid. The 
prognosis is not the same for the different joints; it is worse 1n 
those which carry the most weight, and therefore disease in the 
hip and knee is the most unfavourable. Nevertheless, under 
suitable treatment 20 per cent. of cases of tubercular CONILIS: Te- 
cover with a fully movable joint and perfect gait, and 50 per cen! 
of caces of tubercular inflammation of the knee result in ankylosis. 
Here the prognosis chiefly depends on whether the disease ts open 
or closed; in the latter it is much worse on account of the danger 
of mixed infection in spite of every care. 


methods of treatment the statement of 


Billroth is no longer true, that patients with healed tuberculosis 
of the joints do not live to become old, and that of children cured 
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by operation only the minority reach puberty. But it still holds 
good that the gravity of tuberculosis of the bones and joints must 
not be underestimated. 

In the treatment it must not be forgotten 
that the power of resistance of the whole 
Organism against the infection is lowered. 
It must therefore be the first care of the 
practitioner to employ general hygienic 
treatment, with the maximum of fresh air and sunlight. To these 
measures may be added cod-liver oil or malt extract, according 
to the individuality of the patient. In no case must one be con- 
tented merely to order increase of the f od; on the contrary, over- 
teeding, especially if associated with deficient mastication and 
digestion, is to be avoided. Particularly the amount of meat 
must be limited, and the vegetables and fruits increased. Sea- 
air, mountain climate, salt and sun baths with frictions may ali 
be useful aids, but they are not necessary for adults, and by them- 
selves they are ineffective. 


Treatment 
of Tuberculosis 
of Bones and 
Joints. 


With the general constitutional measures must be combined 
local treatment of the affected bone or joint, in order to obtain 
healing with the least disturbance of the function and movement 
of the part. This local treatment may be surgical or conservative. 

The conservative method may be first considered. Rest and 
relief of pressure are necessary in all cases of tuberculosis of the 
joints or neighbouring bones, in orde= to diminish the pain on 
movement, and the injurious effects ot direct pressure on ihe 
diseased part, and to prevent the shortening of muscles and liga- 
ments and therefore the occurrence of flexion. In joint tuber- 
culosis permanent extension, to separate the diseased joint: sur- 
faces and to promote the absorption of effusion, is. useful. 
Whether these ends are attained by orthopedic apparatus (Less- 
ing’s bandage) or plaster of Paris, or by permanent or removable 
mxtension apoaratus, is not so important as that the apparatus 
should fit well, give relief and prevent movement. 

The conservative treatment of the most frequently affected 
joints can be carried out as follows : In tubercular conitis can be 
recommended the application of a long plaster of Paris case with 

fextension stirrup, reaching from the lower ribs to the ankle, 

bv which strong extension can be produced. It is agreed that it 

preferable to the short apparatus reaching to the knee of Dol- 
nger. The leg is to be put up in 

place with great 

ire, in old hip eases in stages, if necessary after sub-trochanteric 

osteotomy. When an abscess or sinus is present an opening may 


re 
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be made in the plaster case, while after this is removed [lessing’s 
bandage, or a light splint, bs to be recommended. “Tuberculat 
disease of the knee may be treated either with a carefully fitted, 
removable splint, or by plaster of Paris, leaving the pelvis free 
and reaching to the ankle, a stirrup being added by which exten- 
sion can be applied if the pains are severe. If the stirrup is not 
employed the foot must be fixed with the plaster bandages. The 
apparatus must be applied in the most extended position possible, 
Faulty positions must be corrected by degrees without using 
forees in old cases with) marked subluxation extra-articular, 
supracondylar osteotomy will be necessary. For the after- 
treatment Hessing’s apparatus will be useful. For the othe: 
tubercular joints the methods used must be modified according 
to the nature and position of the joint. Thus, if the foot ts 
diseased, it must be fixed by plaster reaching from the knee to 
the toes, and possibly the apparatus may be strengthened by 
letting in a steel sole. For joint disease in the upper extremity 
extension may usually be omitted and the fixation procured by a 
splint. Rest of the vertebral column may be best procured by a 
plaster corset, embracing the pelvis, since the column partakes 
in every movement of the hips; if the disease is situated above 
the fifth cervieal vertebra the head must be tixed. 

As aids to the conservative treatment there are the conge-tive 
hyperemia of Bier and the suction method of Klapp, which mas 
he employed when the disease i so localized as to be suitable, © 
when cold abscesses or tubercular sinuses have formed. The con- 
eestion shoul) xe induced by means of an elastic bandage applied 
two to three es a day, in such a manner as to produce marked 
hyperemia ithout the peripheral part becoming cold and with- 
out the pre cuction of pains or paresthesiv. The length of thy 
congestion periods has been lately considerably increased, and 
the bandage has also been employed through the night; an tn- 


crease in the infammation is thereby produced, which, like the 
use of tuberculin, leads to reabsorption, fibrous tissue growth and 
encapsulation. — The congestion works the better the hotter te 


diseased areas it is therefore recommended to warm the affect 
part before the application of the bandage by means of al 
compresses or hoteair baths. The diseased area must not be 
surrounded with bandages during the application of the tre: 
ment. The idea that this method favours the formation 


abscesses appears not to be correct. Cold abscesses may pe 


punctured oF opened under aseptic precautions, but they m 
not be scraped with a sharp spoon; afterwards congesiten Is 


be again used. Uf they are not scraped, mixed infection need 
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ny » be feared. Small cold abscesses may also be treated by suction 
cular with the cupping-glass. 9 After preliminary disinfection with 
itted, iodine tincture the abscess is to be opened by a puncture with the 
3 tree scalpel, and the suction-glass applied at tirst every day, later 
xten- once or twice a week, “Tubercular fistula can also be treated with 
SG the suction-glass, without’ being scraped with a starp spoon. 
Phe It is only necessary to cover the skin round the abscess or tistula 
sible. thickly with lanolin-vaseline before the use of the suction. or 
Usiny bandage, in order to prevent it being macerated and infected by 
pular, the pus. To obtain good results the suction treatment must, as 
alter- a rule, be applied for a long time. According to Bier, the con- 
othe: gestion method must not be used with iodoform injections, 
rding The oldest and still most popular of loca! applications is the 
DOU ts injection of TO per cent. 1odoform-glycerine mto the tubercular 
1€€ 10 foci. The iodotorm and glycerine are first: separately: sterilized 
‘d by by heating to 100? C., after cooling they are mixed in a sterile 
emits vessel, and every two to four weeks are injected in the amount 
Phy a of 2 to 10 ce. according to the age of the patient and the size 
os a f the diseased focus or the joint; the latter is to be afterwards 
rlakes 


carefully moved and massaged. The effect of this, according to 


above Heile, is to cause the leucoeytes to collect and to form leucoeytie 


ferment, and thereby to peptonize tubercular pus, so that it can 


restive he reabsorbed. Cold abscesses must be first treated by aspiration 
h may of the pus. After a time toxie symptoms, such as headache, 
Ne, or sleeplessness, peevishness, hallucinations, nervous and cgastro- 
t bg Cole 


ntestinal symptoms, albuminuria, hematuria, must be looked 


pplied for. Recently iodoform as the iodoform bone stopping of 
rarked Mo-etig-Moorhof has been more used for tubercular disease of 
| ASE e bones and joints. It is now agreed that this treatment con- 
1) : fi : : 
of th siderably shortens the tedious process of healing, and that it 
I, ane avoids the formation of ugly, painful, deep sears reaching down 
Subp id into the bone, The indications for and mode of employ. 
ke the ent of this method in individual cases must be left to the judg- 
th and ent of the surgeon, 
ter t 
fected \ecording to the original directions the iodoform bone-stopping consists 
| parts todotorm and 4o parts each «f spermacet and sesame oil It 
ae be sterilize with the following precautions \ll three ingredient 
nat be h have been separately sterilized, are mixed in a sterile flask and heated 
trevit- Water-bath to So° C.. to which temperature they are exposed for fifteen 
fon oot nutes, When the flask is removed the contents will have become liquid, 
; may be mixed by prolonged shakin: It is ast important thar the 
7) bi ¥ 2 ' } 
is y should solidify while the shaking is producing thorough emulsion of 
y must t odeform At ordinary room temperature the stoppine becomes a &rm 
nis ta womass, which before use mu-t be melted at a temperature of 60° ¢ 
- composition can be kept tor ng time ina hermetically-sealed flask, 
a¢*( 


is ready for use ina few mu ~ After being melted it must be well 


' 
i 
i 
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haken, and then poured ito the prepared cavity Toxic effec re onl 
rarely observed, and then when large quantities of the stepping have bee 
used 

Into small foci of bone the trypsin solution that has already 


been mentioned can be injected int per cent. solution; im man 
cases it acts very much better than the iodoform-glycerine. Good 
results have been observed from its use in tistulie, inte which i 


can be injected, ieeration of the soft) parts when i 
can be inject r applied sterile gauze, and in abscesses, imto 
which it ean be introduces after previous aspiration of the con- 


tents. By sieans of trypsin even primary foci that are accom. 
panied by ereston of the bone and very pt ulent senuses may be- 
come healed, provided that they are accessible to the injections. 
Lexer, Sohler, Brinig, Schaack and others consider that trypsin 
injections are contra-indicated in’ joint disease, woich is” pro- 
ducing severe pains, fever and rigors, such as ony oecur in 


inveterate cases (separation of joint cartilage). According to 
observations in the Berlin surgical clinic, on the ocher band, ¢ 
severe cases of suppurative joint disease th suniise ere hea 
by means of trypsin without other treatm , the de wed cart 
lage being regenerated and the functions of the joi Lintained 
Therefore trypsin is not only se rviceable the conser ive treate 
ment of tubercular disease of the bones and joints, but alse 
an adjuvant to radical measures; thus the use ol trypsro mn arty 
lar and para-articular abscesses may improve operation results 
In the Berlin surgical clinte the injects IrVpsin were co 
bined with injections of 66 per cent. ale othol his latter is 
ticularly recommended for those cases in whieh a grow of 
and tirm connective tissue is required, and in whi therat 
{’ lations req! eto be luced loa oid pain, INdapp t 
injects ft e.c. of § per cent. the noveeain before the alee 

jection, which whe possible niid be given daily at seve 
pots in the peritubs ilar t e, ane lastly inte e tubercu 
focus; Dv mstant Hheves fresh spots r injects he pr 
duces a gradual d ution ONL tt lisecist 
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formation, especially in early cases, inject liquid soap with an equal p 


ef water or aleohol into the diseased ue enerally to the amount 
2 te ee., quite stowly through a hollow needle or fine trocar, and. the 
apply rmmobilizing bandaye It the injection produces fairly severe pat 
and next day a strong local reaction, it is not repeated for 8 to to days I 
liquid soap act is aM antiseptic, without destroving the vitality of the 
tissues 
Novetodine hy alse been mmended for open tuberculosis witl 
supparation: it ts odourless, nor ic, and h i strong deodorizing action 
it diminishes the flow of pus, Irvs up purulent wounds and sinuses, and 
leads to the formation of new, more healthy granulation 
Int ns of to to ver cent, iothion has been praised in tuberculosis 
of the joint without impl n of the bone 
‘arber me, an aseptic « bohvdrate ferment, is very useful as a vder 
for tubercular ulcerations of the soft p roinye nas a § per cent 
solution into bereular fistulae, absee ‘, ny li Sinee after a sub 
utane injection of radiolearbenzy1 1 death fron tetanus i tion ha 
en seen, it seems that the ¢ eof Is pre n thidden In the 
n I! clin ht vine de at 5 perm. in sealed 
tube n employe 
| ns of bisn te (bismut mit. 30, Cer ib 
tin 5, ne alb. 60 pa ch} irked effect an 
have ut the theations of tubereulir fetul track n tl Rontpen 
picture, h " wecome nerall epted erapeut gent I Va 
however, be in sinu-t f the { ! ho run tt hit I 
In extel e fi e connected w th ints its re ! hi 
netiv bad | Is id I I tT p 1 th 
first of which is net reme 1} )s I nitrate of 
} th 
tly, may mention the i ntoof sti 
means of I ill lent s beer irri i 
Hhambut Seu pp 1 t hed Iv te it 
1 1 re ici intt firs! 
| nt 1 5 n the h | it tat ist 
per ent ! a ti t ! nth fist h 
rime i ! fhe rhe t t rma ‘ 
ement re n 1 inte ed wi 
( ra usts their early ay 
he 
To me eatm ont mes also the specie action ot 
ere A t cloes aot p uce a cure, but tn combination 
lt 10 » have been deseribed, it is a most oowertful 
Lyurs aut easons. Firstly, tuberculin facilitates the heal- 
g ' and joints through its specific a tion of 
iwperwmia. Further, it has a curative moon 
r n the bronchial or mesenteric inds, His 
but which is dangerous to the patient and 
leTetO incl estment. Kraemer considers that use is 
re hea ec ses Of sure tuberculosis 1 rder to 
n li Phis can be explained by the fact that after the 


over ise in the bone or joint | latent focus 4 


aston tae escent 
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some other part of the body is rendered innocuous by tuberculin. 
Since what we call a predisposition towards tuberculosis or weak 
constitution is much more often actually a latent tuberculosis, the 
good effect of an after-treatment with tuberculin can be fully ex- 
plained. The percentage of relapses in these cases, which 1s still 
high, will be considerably reduced by such a treatment. This 
standpoint has been lately taken by well-known surgeons, as 
Sonnenburg, Vulpius, and Wilms. The last named holds that 
it is the duty of the surgeon, even after a quite successful removal 
of a tubercular focus, to see if the organism gives a positive re- 
action to tuberculin, and if it does not, to give the patient a course 
of tuberculin, as a prophylactic measure against a relapse or a 
fresh infection with tubercle bacilli. Those surgeons who omit 
the use of tuberculin lose the assistance of a very effective remedy, 
more potent than iodoform, congestion or such other means, and 
the results of which can only be compared with those obtained by 
Réntgen-ray treatment. Lastly, as to the selection of cases; 
Wilms considers that for the exudative form of tuberculosis, 
especially bone disease with fistulae or abscesses, the tuberculin 
treatment ‘is by no means necessary."” But in’ the casos of 
fungoid tuberculosis, in which the cutaneous test is negative, or 
not markedly positive, the tuberculin treatment according to 
Wilms is ‘‘ not only expedient, but absolutely necessary.’ Fun- 
goid tuberculosis certainly runs a relatively favourable course, 
bat has a special tendency to relapse, and these relapses Wilms 
has seen less often after treatment with Koch's old tuberculin. 
Other authors use the bacillary emulsion given by the same 
method as that generally employed for internal tuberculo is; 
Rosenbach has recently recommended his tuberculin, which ts 
biochemically weakened with the trichophyton fungus. | Lenz- 
mann injects tuberculin with liquid) paraffin into the tubercular 
focus, at the same time employing congestion, and has obtained 
very good results, especially in disease of the hands and feet. 
On the Rontgen-ray treatment of bone and joint tuberculosis 


oe 


the experiences are so numerous and favourable that the use ot 
penetrating rays can be fully recommended. Of its action we 
only know that on the one hand it increases the fermentative and 
autolytic processes in the tissues, and that on the other a marked 
fibrous contraction of the granulation tissue plays a part. “The 
treatment is somewhat tedious, and requires to be learnt: and 
practised, but gives very good results in disease of small bones 
and joints when the full action of the rays is possible. For large: 
! 


bones it is more difficult, but it is by no means impossible 


obtain recovery. Wilms prefers the use of deep Rontgen-rays 
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for disease of the finger, hand, elbow, shoulder, rib, foot, 
and ankle; scraping and resection are confined to disease which 
is not yet extensive. Lately Wilms has combined the Roéntgen- 
ray and the tuberculin treatments. Iselin employs the deep rays 
particularly for disease of the hand and foot, also when the 
general condition is bad, and for fungoid joint disease of old 
people, while for children it is better not to employ it on account 
of the possibility of interfering with the growth. 

Radium has also been used for surgical tuberculosis, especi- 
ally for abscesses and fistulae. © French authors have recom- 
mended the introduction of small silver tubes containing radium 
sulphate into the tubercular tissue as superior to the superficial 
application of plates which have been covered with radium salts. 

Lastly, there is heliotherapy.  Rollier has published extremely 
good results from exposure to the direct sun-rays at a high 
altitude (Levsin-sur-Aigle) in) the surgical forms of  tubercu- 
losis, especially in fungoid disease. Even tubercular disease of 
the vertebrae and hip with tistulee recovered at Leysin with the 
action of the sun alone. Rollier’s figures showed in 369 cases of 
surgical tuberculosis that 87 per cent. were healed, 13 per cent, 
proved. Bardenheuer has employed treatment: with sun-rays 
at Cologne according to Rollier’s method in ten cases of closed 
tuberculosis of the joinis with good results. Particularly striking 
were the effects on fistule following resection of joints; long. 
standing sinuses closed promptly. Jerusalem has ip the Grim 
menstein sanatorium successfully treated twenty-four cases of 
surgical tuberculosis with the sun-rays; also in Vienna the results 
were good. There are thus sufficient grounds for including sun- 
light, even in our latitudes, among the measures suitable for the 
conservative treatment of tuberculosis of the bones and joints. 

From the experience of orthopiedie measures in combination 
with general treatment, congestion, todoform, trypsin, tuberculin, 
Rontgen and sun-rays, there can be small doubt that the conserva- 
live treatment is gaining ground, and that now surgical treatment 
is relegated to the last place. 

Clearer indications are needed for the use of surgical treat- 
ment. The brisement force of the French authors, which aims at 
correcting faulty ankylosis by brute force, has now disappeared 
trom use, as it contravenes the motto “* quieta non movere.”’ 
Even in obsolete joint disease forcible movement may stir up 
encapsuled foci and lead to miliary tuberculosis. 

The operations of arthrectomy, resection, exarticulation, or 
mmputation are indicated if there is aothing more to be expected 


rom conservative treatment. This is the case if severe general 
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disease (nephritis, amyloid disease) is also present, when post- 
ponement of the operation would entail great danger to the 
patient; and also in those local conditions in which the resistance 
of the organism fails, so that life is endangered. This is especi- 
ally the case with neglected suppurating sinus due to hip disease 
with mixed infection, when hectic fever and necrosis of the bone 
is present, and desperate cases of suppurative disease of the knee. 
On the other hand, it need hardly be said that an operation must 
not be done on patients in extremis, or on those who have not 
the strength to support it. 

Limbs, which after complete recovery from tubercular 
disease are left functionless, or partly so, may be submitted to 
surgical treatment, if it is certain that the sound parts are sull 
capable of use. In paralysis from = spondylitis tuberculosa, 
laminectomy, i.e., the operative opening of the spinal canal by 
removal of the vertebral arches is indicated, provided that an 
exact localization cf the disease is possib!e. The laminectomy 
may relieve the paralysis; and in many cases the spondylitis 
itself may be improved by scraping out the diseased foci in the 
vertebral bodies. There are 246 cases of laminectomy with 60 
per cent. of permanently good results recorded. 

Lastly, operative measures are indicated for circumscribed 
extracapsular and extra-articular disease, before it causes fur- 
ther damage by extension, provided that the tubercular focus 
can be thereby completely removed. But the indications must 
be sought in individual cases. For example, a young patient, 
who is living under favourable conditions of hygiene and diet, 
should be treated by conservative measures if the disease is in a 
less dangerous position, such as the hand, elbow, or foot. But 
if under the same conditions there is an isolated epiphysial focus, 
especially if it is endangering the knee joint, an operation will be 
indicated, all the more so if the patient is an adult. The socia! 
conditions of the patient must also be considered in a certain 
degree. Thus resection of the hip joint may be called for ina 
poor patient to shorten the duration of treatment, in: spite of the 
inferior functional results. 

We have here given some outlines for the treatment of tuber- 
culosis of the bones and joints; but ‘the indications and 
technique will vary with the joint and with the form of disease | 
(Kénig). ‘Therein lie the advantages of special experience and 
individual judgment, so that the most suitable measures may be 
selected and combined for each individual case. To the general 


practitioner f 


of conservative treatment under the advice of the surgeon. 


Hs first the diagnosis, and next the carrving oul 
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The preventative measures against tubercu- 
losis of the organs of locomotion may be 
summed up by saving that they consist of those which tend to 
the prevention of infection of children with tubercle bacilli, 
together with those means which may be employed for increasing 


Prophylaxis. 


the powers of the constitution in resisting infection. These ends 
will be especially favoured by a healthy parentage, and the avoid- 
ance of infection by food or diet in small children. Latent tuber- 
culosis of older children must not be overlooked. Lastly in all 
cases, including adults, the best prophylaxis of secondary joint 
infections is the healing of all primary foci in lungs, glands, &c. 
In open surgical tuberculosis the same care must be taken in 
dealing with the discharge and soiled dressings as is taken with 
the sputum in cases of open pulmonary tuberculosis. 


4. TUBERCULAR RHEUMATISM. 


Poncet first stated, in the year 1896, that, 
besides tuberculosis of the joints, there was 
a form of ‘tubercular rheumatism,’’ 
which was connected wtiologically with tuberculosis, but the 


Anatomical 
Changes. 


symptoms of which were essentially the same as acute and 
chronic) polyarthritis rheumaticea. According to Poncet this 
tubercular rheumatism may be either due to the tubercle 
hbacilly themselves or to their toxins. The cases of the first class 
are explained as differing from tuberculosis of the joints in that 
the bacilli are very scanty and weakened, so that they 
are no longer able to produce specific changes. This hypo- 
thesis seems plausible, since tuberculosis is not in’ absolutely 
every case limited to the formation of tubercles; but may take 
the form of simple inflammation of a serous, sclerotic, or hyper- 
plastic variety. Likewise it is possible to recognize, besides the 
true tubercles, in the same lobe of the lung exudative and inflam- 
matory processes, which are considered to be due to the action of 
the baci. In Kuttner’s clinic in Breslau tubercle bacilli were 
discovered in the blood of a typical case of tubercular rheuma- 
usm, the case being afterwards contirmed by autopsy. These 
observations support the view of the bacillary origin of tubercular 
rheumatism, and explain at the same time its connection with 
miliary tuberculosis. 

Or the pathological condition may be produced by a toxin 
produced by the tuberele bacilli and circulating in the blood, 
which by virtue of a special predisposition produces lesions in the 

ints, different from the changes produced by the baciili them- 


selves. But it seems to us that it is not vet proved that a 
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toxin can be formed in some tubercular focus in the body, such as 
in the lung, and can produce in some distant organ or joint purely 
inflammatory changes with leucocytic exudation and fibrin for- 
mation. 

Pathologically acute and chronic tuber ular rheumatism can 
be distinguished. In the acute form there are simple inflamma- 
tory changes with thickening and vascularization of the svnovia 
and serous exudation. The exudation, which has a_ strong 
tendency to fibrin formation, usually forms in larger joints, anc 
causes oedema of the periarticular tissue. | Miliary granules, 
tubercles, and bacilli are absent, but inoculation of the material 
sometimes gives positive results. 

Chronic tubercular rheumatism sometimes takes the form of 
atrophic, poly- or mono- arthritis, which leads to deformities, and 
sometimes to dislocations, or may assume a plastic form) with 
hyperostosis, producing arthritis sicea, ossiticans, or ankyvlotica. 
In either case the same pathological changes affect the cartilage, 
the bone, and the periphery of the joint, without showing at any 
place the specitic changes of joint tuberculosis. .Ankylosis seems 
to occur froin the formation of ivory outgrowths which lock the 
bones together, and diminish the movement of the joint more and 
more till it is lost. Poncet explains ankylotic spondylitis as 
tubercular rheumatism of the spine of widely spread nature; in 
our judgment there are not sufficient’ grounds for this view; 
though not a small percentage of patients suffering from stiffness 
of the vertebral column die of pulmonary tuberculosis, vet 
post-mortem examination no inflammatory changes are found 
the intervertebral joints such as Poncet supposed (EE. Fraenkel) 


Since in tubercular rheumatism neither m 
Symptoms 


croscopie nor microscopic specific changes 
and Course. 


can be detected, its recognition depends 
upon the clinical symptoms. Poncet classifies tubercular rheuma- 
tism among the inflammatory forms of tuberculosis and dis- 
tinguishes three varieties. 

Phe arthralgias appear as vague, dragging pains, especta! 
in the larger joints and the vertebral column, with pains on move- 
ment and pressure, which come and go spontaneously, pass from 
one joint to another, often affect several joints at the same time, 
and disappear, leaving no trace behind. “Phe important: ports 
are the absence of all perceptible, objective symptoms, and ty 
fugitive nature of the pains. 

The acute and subacute forms of tubercular) rheumatism 
usually appear clinically as acute rheumatic polvartinitis, Begin- 


ning with fever, pains, and effusion into the joints, it affects no 
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this, now that joint, and comes and goes with a strong tendency 
to relapse. It may disappear entirely, or remain localized in 
a certain joint and become chronic. In the latter case the general 
condition gradually deteriorates, and the signs of a latent tuber- 
culosis (anawmia, wasting, weakness) appear, or tuberculosis 
becomes manifest in some organ. .\cute tubercular rheumatism 
especially attacks people between 20 and 30 years. It appears 
also in children, and not rarely develops into typical joint tuber 
culosis.. Secondary acute tubercular rheumatism is not altogether 
rare. It is noteworthy that an improvement in’ the tubercu- 
losis is accompanied by an increase in the rheumatism. It is not 
uncommon for the onset of primary tubercular rheumatism to be 
so acute that the inflamed, red joints are extremely painful and 
quite motionless, and the general condition is like that at the 
onset of a severe infection or simulates miliary tuberculosis. 
Such cases usually end fatally, without the characteristic signs of 
acute or miliary tuberculosis being found at the autopsy. 
Chronie tubercular rheumatism may appear at any age, but 
usually during the second half of life; it may be the relic of an 
acute attack, or may take a chronic form from the first. | Dry 
fibrous and osseous processes lead to chronic deformities and 
ankvloses, especially in individuals already suffering from inter- 
naloor external tuberculosis. | Various transitional forms also 
occur. We may shortly mention the most important: (1) Chronic 


osteo-arthralgias, in which there are vague pains, without defor- 


mities in bones or joints; (2) chronie polyarthritis with deformi- 
lies, in which there are attacks of pain and marked swelling and 
deformity of the joint, especially the hands and feet, and which is 
generally associaied with a furtive: visceral tuberculosis; (3) 
chronic polysynovitis, in which the bursa and tendon sheaths are 
frequently also affected; (4) arthritis sicca of the aged, in which 
pains, crackling, and deformity appear (uring the course of a 
favourabie fibroid) tuberculosis; (5) a1 osing arthritis, which 
almost exclusively appears in) persons wiih quite latent: visceral 
tuberculosis, and in contrast to ordinary rheumatism leads to 
ossification and ankylosis. Damp, cold and traumatism are only 
oncomitant causes for the ankylosing inflammation, which 
tacks one or more joints, sometimes slowly and furtively, but 
more often with fever, sweats, wasting, swelling, and pains. 
The mono-articular form atfects particularly the hip. Patients at 
the age of puberty are specially attacked, though the disease may 
iso appear later in life. 

Apart from the purely tcular ch res, tubercular rheuma 


‘sm may cause a series of rheumatic affections of other organs; 
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thus the heart, the serous membranes, the nerves, glands, uro- 
genital svstem, skin, muscles, fascie, tendons, and subcutaneous 
tissue may be implicated. Poncet also ascribes abdominal: pain 
without diarrhaa in tubercular cases to a toxie origin, and con- 
siders them as ‘an equivalent of tubercular rheumatism.’ Fur- 
ther, Poncet sees in the arthritic diathesis (arthritism) the effects 
of the tubercular toxin, and holds with Leriche that in each case 
of rheumatism it should tirst be considered whether it may not be 
tubercular. Likewise Barbier states *t that the patients presented 
themselves with rheumatism, but were found to be tubercular.” 
In a German work in 1g0g it was even asserted that urethral 
strictures were directly due to the action of the tubercular virus. 
Such fantastic views must be firmly discouraged. 

The frequency of tubercular rheumatism depends upon the 
view taken of the disease. Hf the attitude is sufficiently critical 
inflammatory changes due to tubercular toxin will be certainly 
fare: 

; ‘ A) well-founded) diagnosis of tubereulas 
Diagnosis. rheumatism is not easy, but is rather very 
difficult and nearly always uncertain, since on the one hand the 
symptom complex dees not ditfer from that of ordinary rheuma- 
tism, and on the other there are no certain pathognomonic signs 
of tubercular rheumatism. 

The family antecedents and) personal stigmata have some 
diagnostic value. Tf sweats are absent in acute cases, if primary 
angina dees net occur, nor endocardiac signs in’ children, 
ordinary rheumatism will be less likely. Freneh authors con- 
sider the course of the disease alone in tubercular cases to be 
characteristic: and that an articular rheumatism of a chron 
nature, tending to relapse and leading to ankylosis, is generally 
of a tubereular origin. Sull more ditheult is the diagnosis 
primary cases, where it would be of the most value, En general 
a suspicion may be raised of the vaberc ular wtiology of a case ot 
rheumatism if the general state is much altered while the tem- 
perature is proportionately low, if the swelling of the joints lasts 
long and recovers slowly, if the inflammatory symptoms are 
Sight with much swelling and little redness, and lastly, af the 
disease runs an atypieal and unfavourable course, and is) ne! 
influenced by salicylates. Th the rheumatism occurs in a jou 
near a recent tubercular focus, its tubercular nature gains 
probability. 

Test tuberculin injections are very valuable, especially 1 
cases of primary tubercular rheumatism. Excessive doses ot 
tuberculin may produce in healthy people effusion into the jor 
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Iro- solely as a result of toxic action. But if quite small doses of 
ous tuberculin increase the inflammatory signs in a suspected joint, 
ain while the genere: reaction is absent or only slight, it may be 
‘on- concluded that the rheumatism is tubercular. We have repeatedly 
‘Ure seen after minime! tuberculin injections symptoms produced 
eCLS quite promptly, which could only be considered as focal reactions 
due to tubercular rheumatism. Also v. Hippel and Menzer have 
made the same observation. Poncet and Leriche recommend the 
agglutination method according to Courtmont as the most certain 
and convenient reaction. But this is not) correct, since the 
agglutination test is both more unceriain and has no_ local 
diagnostic value. The Rontgen-ray examination naturally fails 
here. On the other hand examination of fluid withdrawn from 
the joint) for lymphocytosis, acid-fast bacilli, and = Much’'s 
ical granules, and inoculation of it on guinea-pigs, have in many cases 
inly been decisive. 

Cases of arthritis of toxie origin appearing during other 
ular infectious diseases (scarlet fever, puerperal fever, sepsis, syphilis, 
Very gonorrhaa) may be easily distinguished by the history and by 
atte clinical observations. 
rine : The prognosis of tubercular rheumatism 

Prognosis. depends on the nature of the primary 
disease. When this is absent, or tends to heal, then the 
course of tubercular rheumatism is nearly always good. More 


lens 


doubtful is the prognosis in acute cases, and those becoming 
chronic, since they tend to the production of hyperplastic inflam- 
matory changes. Still worse is the prognosis in arthritis, \ hich 
is becoming ankylosed. 


The patient: with tubercular) rheumatism 
Treatment. must in the first case be treated on the 
general lines for tuberculosis. In acute cases the joint must have 
rest. The pains may be relieved by warm compresses, light 
chloroform: frictions, turpentine vesicants, and especially Bier’s 
congestion, which usually acts promptly.  Salievl and its deriva- 
ives are as a rule useless. Poncet and others have warmiy 
recommended cryogenin in doses of 3 to 22 gr. a day. In the 
chronic forms contractions must be prevented by massage, and 
clive and passive movements; at the same time mineral waters 
Wiesbaden, Wildbad) both internally and as baths may be 
seful.  Eekert saw in children good results from drinking and 
thaling water giving radium emanations. But chief reliance 
ist be placed on the combination of the general constitutional 
reatment with tuberculin, which later by raising the powers of 
sistance to the toxin relieves the toxic symptoms and prevents 


416 A CLINICAL SYSTEM OF TUBERCULOSIS 


the relapses of tubercular rheumatism. In one case, which was 
complicated by severe tubercular scleritis, v. Hippel saw with 
tuberculin treatment a most marked result; Menzer in another 
case after two months of tuberculin combined with warm baths 
observed that almost all the joints regained their full power of 
movement. 

‘Tubercular patients with a tendency to 
rheumatoid affections in the joints should, 
if their social conditions allow it, in the moist and cold seasons 
of the year move to a warm, dry climate. 


Prophylaxis. 
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CHAPTER X. 


Tuberculosis of the Nervous System. 


From the tubercular diseases of the nervous system the 
functional nerve changes, neuroses and pyschoses in tubercular 
patients must be distinguished. While the tubercular diseases of 
the nervous system are characterized either by tubercular changes 
in the nervous tissue, or by chronic inflammatory alterations 
without histological tuberculosis, due to the action of tubercular 
toxin; on the other hand functional and psychical alterations of 
the central and peripheral nervous system occur in’ phthisical 
patients from the interference with the organic functions, the 
dyserasia, marasmus, and cachexia reacting on the nervous 
system. 

The question whether tuberculosis of the parents produces a 
predisposition to nervous affections in the children must remain 
open, so long as it is undetermined whether it is the disease itself 
or only the predisposition which is inherited. — It seems to be 
accepted that in certain families tuberculosis and nervous disease 
alternate, that hysteria and tuberculosis often occur together, but 
that epileptics are particularly resistant to tuberculosis. Doubt- 
less alcoholism plays a large part in the production of psychical 
symptoms in tuberculosis, since the alcoholic is both bodily, 
morally, and mentally weakened, is most prone to infection, and 
olfers least resistance to it. 

We will consider first the tubercular diseases of the peri- 
pieral and central nervous system. 


1. TUBERCULAR NEURITIS. 


; If tubercular disease involves the nerye 
Anatomical 


Changes and 
Symptoms. 


either directly or by pressure, the nerve 
fibres will undergo chronic inflammatory 
or atrophic changes. Thus the spread of 
Jammation from a tubercular lung or pleura may cause specific 
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intercostal neuralgia, caries of the ribs may set up a true pressure 
neuritis of the intercostal nerves, caries of the atlas of axis miaty 
produce occipital neuralgia, and tuberculosis of the axillary 
glands neuritis of the brachial plexus. Also infection mia: 
spread from the apex of a tubers ular lung to the brachial plexus, 
and many cases of 


rheumatism ©’ are due to a semi- or bilateral 
plexus neuritis of brachial origin. 

In the peripheral and cranial nerves tubercular neuritis: bk: 
other forms may appear as either mono- or polyneuritis. — Ot 
the cranial nerves the auditory and optic are most frequentl, 
affected by tubercular neuritis, “The pathological changes at 
not always the same. Either tuberculosis of the ear, eye or sh 
bones may directly involve the nerve trunks, or intracranial 
tuberculosis may cause inflammatory changes in the nerves, 0: 
metastatic tubercles may be found in the nerve substance. Also 
in the cranial nerves that form of tubercular neuritis has been 
observed whieh is due to degenerative changes in the nerve 
fibres as a consequence of the action ot tubercular toxin, 1 these 
degenerations of a toxie nature, which chiefly oceur in’ che Ja 
stages of phthisis, bacilli cannot be found in the affected nerve 
trunks, in contrast with the leprous forms of neuritis. They are 
comparable with the forms of neuritis caused by alcohol an 
‘ead, or eareinomatous cachexia, and are due to atrophy and 
destruction of the nerve-sheath, which ts followed later Dy nyury 
to the axis evlinders. 

The vagus and sympathetic do not escape. Infection ot the 
vagus in pulmonary tuberculosts usually takes place through th 
tracheobronchial glands. The symptoms consist of slowing ot 
the pulse and respiration, cough, hoarseness, spasm and. para- 
lysis of the larynx. Involvement ot the sympathetic from: apica 
lune tuberculosis leads to dilatation of the pupil on the saime 
side, a symptom which can be brought out by Valsalva’s experi- 
ment and is of some value for the early diagnosis of pulmona: 
tuberculosis. Also intestinal symptoms and unilateral sweatin 
of the head may in tubercular patients be ascribed to toxie acto 
on the sympathetic, 

In the peripheral nerves, Pitres and Vaillard have dist 
guished latent, amyotrophic and hy percesthetie tubercular neur- 
itis, according to whether the symptoms are absent during |r 
are motor (spasm, paresis oT paralysis), or sensory (pal 
hyperesthesia, parwthesia). Latent’ tubercular neuritis 


tyes pt 


retical importance, Also the  hyperiwsthetic form is 
a weighty matter as long as pains are not produced, and neu 
pains in phthisical patients may oceur without nerve chang:s: 
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On the other hand, the ‘amyotrophic’ form) or symmetrical 
polyneuritis is a highly characteristic, but relatively rare, tuber- 
cular affection of the peripheral nerves, 

With tubercular neuritis of the cranial 


Diagnosis. nerves there will be signs of irritation or 


loss of function, such as deafness and alteration of sight. If the 
peripheral nerves are affected alterations of sensation (hyper- 
wsthesia) will first appear, then motor and trophic symptoms. 


Among the last are herpes zoster and gangrene of the extremities, 
which has been observed as a result of tubercular neuritis. 

Tubercular polyneuritis produces the classical symptoms of 
multiple degenerative neuritis; peripheral paralysis, irritative 
sensory symptoms and motor ataxia. This is not. surprising, 
since in most such cases the tuberculosis is complicated with other 
septic or toxic factors (alcohol, syphilis). 

According to Cassirer tubercular neuritis usually begins with 
weakness of the peroneal muscles; in the labouring classes the 
small muscles of the hand are often affected. Very often’ the 
lower extremities are solely atfected, and may become completely 
paraplegic; the sphinciers usually remain intact. The pains may 
be very severe or only slight, Paralyses sometimes develop quite 
painlessiv. Sensation is in most cases altered, but sometimes 
oly slighth. Phe tendon reflexes are absent or diminished ; vers 
rarely are they imereased. Occasionally the facial, vagus or 
phrenic nerves are also involved, causing alterations in swallow- 
ny or breathing, or diaphragmatic paralysis. More common are 
vasoemotor, secretory or trophic symptoms, such as evanosis of 
the hands, cedema, sweating or alterations in the nails. The 
earliest of the objective signs is the reaction of degeneration. 
Pubercular polyneuritis can thus be diagnosed, if in a tubercular 
subject motor paralysis leading to atrophy appear with alterations 

sensation and reaction of degeneration. 

In making the differential diagnosis it must be clear that the 
symptoms cannot be due to changes in’ the central nervous 
system; very distinct and constant tenderness on pressure over 
me or more nerve trunks is in favour of polyneuritis, and against 

functional, irritative condition occurring in a tubercular subject. 
Phe decision whether the neuritis is due to tuberculosis is very 
lifeult, since various wtiologieal factors mav be combined, e.g. 
tuberculosis with alcoholism or malaria. In the last case the 
esult’ of treatment with quinine may settle the question. In 
ises In which there is doubt as to the nature of the primary 
lisease a tuberculin test may be decisive, and in that way may 
omt to the probable cause of the nerve affection. 
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p : Tubercular neuritis may, so long as ‘ 
rognoses. contined to a single nerve or plexus, sul 
side and disappear. Tubercular polyneuritis > less favouraly 


Sometimes the progress of the disease may be arrested for years 
Implication of the vagus or phrenic usually is rapidly fatai. 


“here tubercular processes in bones 
Treatment and I 


Prophylaxis. 


glands, Xc., are causing injurious effects 
on neighbouring nerve crunss, surgical 
asures may be taken against the disease. 

Pubercular neuritis in all severe and recent cases demands 
absolute rest in bed, plentiful and easily digestible diet and 
regulation of the bowels. Careful and attentive nut Pas an 
such cases a necessity. Severe pains may be met with dry or 
moist heat, cold or alcoholic packs, analgesics with or withou 
morphia, and the constant current. Amtipyrin, salipyrin, phera- 
ceun, aspirin, antifebrin, laectophenin, pyramidon, — dionin, 
codein, Xe., act better combined in frequent small doses then as 
large doses of a single preparation, Strvchnine and arsenic may 
be used in combination with tuberculin, provided that the disease 
is not too widely spread. Arsenic preperations must not be 
ordered with the derivatives of creosote containing: pheosphort 


since with this combination toxic action ¢ 1 peripheral nervous 
system has been seen. If the patient » and the disease 
at a standstill use may be made of diapheretic processes, such as 
baths with active movements while in che bath, followed | 
massaee, faradization, evmnasties and ther cal batl 

Phe prophylaxis consists in the avoidarce ot certain in- 


juricus frctors tending to the production of aeuritic disease in 
tubercular patients; such are cachexta, chronic alcoholism, and 
chills and wetting of the body, especially the lower extremities. 


2. TUBERCULOSIS OF THE SPINAL CORD. 


The spinal cord and its membranes may be 


Neseaabgige affected by primary or secondary tubercu- 
apni a losis; but secondary infection is much th: 
ymptoms. more common. Up to now there ar 


seventy-four cases of primary tuberculosis of the spinal cord in 
the literature. According to their localization they can be divide 
into the intra- and extra-dural forms. 

The more frequent occurrence of the extra dural form, ai 
known as pachymeningitis tuberculosa externa, is explained b 
the frequeneyv of carious processes in the vertebrae. Prom het 
the disease spreads by way of the intervertebral foramina or by 
breaking through the periosteal covering into the epidural spac: 
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The disease 1 extends both upwards and downwards, forming 
cast s Masses, Or abseesses lin with grevish-red granulatic 
tissue, which compres w cord and the venous plexus in s 
Sheath, ‘] vranulat smay also prow through the dura, and 
spread on its inner sup ace. Compared with disease spreading 
from the vertebre primary tubercle formation on ‘ outer sur- 
face of the dura is of very small importance. It generally covers 
i ree surtace of the dura wi ut ene AAI pre eon 
rd or nerve roots. and s explal the raritv of spinal 
ns 
i iw forms of intra-du wrculosis those that. tr 
within the sub eof the cord are of less practical in portance 
th eNtr ed { wlomerate tubercle, though according wo 
Schlesinger the former are the most common variety of tumour of 
the « | This is chu >the faet that intra-medu v tubercle, 
ike other benign is of tumour, in its early stages displaces 
Wes of ‘cord without infiltratiog them. and therefor 
r svinpfoms from compression a ttening «hen it 
eS raise Ze, 

esiva-nedullary conglomerate tubercle, i.e., a lar: 

no produced by the confluence of many Miliary tubercle 
vene lv grows out fron: the meninges, usually extends lateralls 
and posteriorly in the direction of least: resistance. and ; mes 
in oval forn \s it grows it compresses the cord, but rarely 
CTOWS th ats substance. This form of disease, compressing 
ut net filtrating the cord, is of importance from the thera- 
ulic standpoint, since such tumours ¢ J noved by blunt 
ection, though at first sight they a ro. penetrate inte 


cord. 
The symptoms due to solitary and conglomerate tubercle 


vin with weakness, pains or paresthesia 1 one extremity. At 
Ne commencement there is usually unilateral paresis, which in 

ral weeks Changes into) motor and = sensory paraplegia. 
Spasms are often absent, but irritative sensory symptoms rarely ; 


, there may | 


« total anesthesia. All the symptoms are incon- 
ant, and sometimes so litthe marked that it ean only be said that 
‘here is some lesion mpressing the cord at a certain spot. 
Pubercular mvyelitis as an individual toxic disease is rare: 
occurs as a rule in tubercular patients with constant, hectic 
tever, who are already suffering from multiple peripheral neuritis, 


nd 


cause. paresis, atrophy and cedema. More common is the 
ih ccular mvelitis due to inflammation or softening of the cord 
> a direct result of tubercular spondylitis. The caries usually 


ttacks one, more rarely several vertebra, and produces a growth 
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of fungoid granulations, with caseation and suppuration in the 
body of the vertebra. When this becomes softened, it is dis- 
located from the pressure of the neighbouring vertebra, and 
Pott's curvature is produced. Rapidly produced dislocation and 
narrowing of the canal lead to compression symptoms and to 
compression myelitis; the changes in the compressed cord usually 
here consist of congestion and aedema, rarely of specific tuber- 
cular disease. Deviation of the line of vertebra: is by no means 
always the cause of the compression ; quite as often it is produced 
by an exuberant: growth ot tubercular granulation tissue, or by 
the cicatricial contraction of the same. 

The symptoms consist of constant pain on pressure over the 
affected part, and of irritation of the sensory nerves, whica, 
according to the position of the disease, may cause girdle pain 
or neuralgia in the arms or legs on one or both sides. More 
severe compression causes paraplegia; if the pains also. persist 
we have the condition known as paraplegia dolorosa. Compres- 
sion of a high grade leads to anesthesia. Alterations: in the 
skin, the tendon reflexes, the bladder and the rectum then appear. 

Like the spinal cord, the medulla oblongata may be affected 
in disease of the occipital bone or first cervical vertebra, 

. : The diagnosis of tuberculosis of the spinal 

Diagnosis. cord may be made without difficulty, when 
it is a secondary affection and accompanied by obvious vertebral 
caries. Considerably more difficult is the recognition of solitary 
and conglomerate tubercle, especially of the primary intra- 
medullary form; in the latter case noi even a topical diagnosts 
may be possible, and it can be understood that ot sixty-four cases 
of tuberculosis of the spinal cord, whieh were deseribed up to 
the vear rgo6, onls eight were correctly diagnosed during itfe 
if the intra- and extra-dura’ nodules reach a certain size, the 
will produce meningitic or myelitie symptoms. “Phe compres 
Sion symptoms are the same as those produced by true tumours 
and non-tubercular diseases of the cord. It need here only Ie 
said that there are certain clinical symptoms whieh are very 
important for deciding the question whether conglomerate 
tubercle develops primarily within the cord, or whether ators 
growing from the meninges and merely compressing the cord 
Early symptoms connected with the nerve-roots, hypercesthesr 
in-certain root areas on one side, and later the typical preture 0 
Brown-Séquard’s paralysis are indicative of disease commencin 
outside the cord and gradually compressing tt. 

Conglomerate tubercle must be differentiated spec tally fror 
summa. The distinetion between the two may be very difieu 
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even on microscopical examination, and both may be clinically 
identical with true tumours. In such cases careful attention must 
be paid to the anamnesis, and general examination may lead to 
the detection of a primary tumour elsewhere, other tubercular 
disease, syphilitic manifestations, or echinococcal cysts, Xe. 

Primary solitary and conglomerate tubercle 
of the spinal cord and tubercular myelitis 
have a bad prognosis. Better is that of tubercular compression 


Prognosis. 


myelitis, since ossification and recovery of vertebral caries is 
possible, and this is usually cecompanied by improvement. or 
arrest of the spinal) symptoms. Also  extra-medullary con- 
glomerate tubercle, even if it is producing: severe compression 
of the cord, is not absolutely unfavourable, since it can be re- 
moved without damage to the substance of the cord. 

The treatment must be first of all general, 

Treatment. with continued rest, and in cases of tuber- 
cular compression mvelitis a prolonged period of lving on 
the back, Great care will be needed to prevent bed-sores, 
cystitis, &c. 

Spinal disease secondary to vertebral caries must be treated 
on conservative lines with extension as long as one can hope 
by immobilizing the diseased bones to arrest the disease. 
Stationary conditions can be treated with orthopedic apparatus 
and sea and salt baths. Drugs are useless, and surgical measures 
are only indicated if sequestra or abscesses can be diagnosed. 

Progressive compression demands an operation, whereby not 
too small an exteat of the vertebral canal is opened. Tf this shows 
that intra- or extra-medullary conglomerate tubercle is the cause 
of the compression, it must be removed in order to save life. 
This is not usually difficult, since the mass can usually be cleanly 
removed by blunt dissection. 


3. TUBERCULOSIS OF THE BRAIN. 


: Vuberculosis of the brain appears as 
Anatomical 


Changes. 


erevish-vellow, caseous nodules, of a 
rounded or irregular shape, which affect 
particularly the deeper parts, especially the crus, the pons, and 
he cerebellum, and after them = the cerebral hemispheres and 
region round the corpora quadrigemina, By the confluence of 
neighbouring small nodules conglomerate tubercles of the size 
toaowalnut to a hen's ege are produced, which on section are 
either uniformly caseous, or are divided into separate crumbly 
ubercular masses; calcification is rare. The smaller tubercles 
wre not rarely encapsuled, while the larger are more diffuse and 
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embedded in the white substance of the brain, and may give rise 
to diffuse caseous changes of entire brain areas. Solitary tubercle 
is relatively rare; it reaches the size of a pea to a cherry, not 


often of a hen’s egg. Reuz has seen one as large as a billiard 
ball in the left parietal lobe of a patient, aged go, in whom the 
autopsy also revealed old, healed apical tuLerculosis, tuberculosis 
of the right kidney and the left adrenal, and miliary tuberculosis 
of the peritoneum covering the kidney. Tubercles of the brain 
are usually multiple; there may be a dozen or more scattered 
in different parts of the organ. 

Tubercular abscess of the brain is a very rare affection; it 
appears in otherwise healthy persons and in those alread, tuber- 
cular; in the pus and in the abscess walls large numbers of 
bacilli can be found; usually it is complicated with tubercular 
meningitis 
The clinical symptoms are t.ose of other 
brain tumours: Pains in the head and uni- 
lateral convulsions are the most common, 
while those due to increase of intracranial pressure (vertigo, 
slowing of the pulse, vomiting, optic neuritis) are often absent 


Symptoms and 
Course. 


owing to the small size of the tubercular nodule. Tf obliterative 
arteritis occurs in the foci, areas of white softening appear in the 
brain substance. The symptoms thereby produced will depend 
upon the position of the softening; they are generally paralysis, 
usually unilateral, with epileptiform convulsions (cerebral cor- 
tex), hemiplegia with crossed facial paralysis (pos), and stagger- 
ing gait and vertigo (cerebellum). 

Tuberculosis of the brain) most) often attacks children, 
especially those in the first year of life; solitary tubercle has 
even been found in children a few weeks old. According to many 
authorities tubercle is the most common form of brain tumour, 
it takes the third place in adults and the first in children. 

The lateney of the condition is to be noticed. Even exten- 
sive cerebral tubercle may be completely latent during Tfe and 
be first found on post-mortem examination. Also tubercles in 
one hemisphere may produce svmptoms, while those in the othe: 
may not. Also the duration of the disease may be very variable 
the period between the appearance of the first symptom and deat! 
may be measured by days or vears. Acute cases not rarely end 
in tubercular meningitis, chronic ones in chronic hydrocephalus 

5 , The diagnosis rests on a careful history an: 

Diagnosis. the recognition of a characteristie grou 
of symptoms, of which the most important are signs of seroful 
or tuberculosis of the Jungs, glands or joints, epileptic attack 
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followed by hemiplegia, gradual appearance of hemiparesis with 
tremor or contraction in one or both extremities, slowing of the 
pulse, rise of pressure in the spinal canal, strabismus, partial 
contractures, severe headache, frequent vomiting, mental changes 
and auditory hallucinations. 

The differential diagnosis must be made from glioma, sar- 
coma, carcinoma, psammoma, cy sts, and gummata. Since test 
tuberculin injections are contra-indicated in cerebral cases, one is 
limited to the cutaneous test and the search for other tubercular 
foct in the body. 

On account of the pessibility. of spon- 


Prognosis. taneous healing by encapsulation or calei- 


fication the prognosis, especially in’ solitary tubercles, is) not 


absolutely bad. The possibility of operative removal must also 
be considered in forming the prognosis. “The case only becomes 
hopeless if signs of meningitis appear. 

If syphilis cannot with certainty be ex- 
Treatment. cluded the treatment should begin with a 
trial of iodides. At the same time strengthening measures are 
indicated. Puncture of the brain or spinal cord are not to be 
neglected, since they have improved the results of operative 
treatment. Oppenheim was already, in 1go2, able to collect thirty 
cases operated on with good results. But on the whole the con- 
ditions for operative interference are not so good as in spinal 
tuberculosis. The frequent multiplicity of brein tubercles, their 
usual situation in parts of the brain little accessible to surgical 
measures, the frequency of tubercular meningitis as a complica- 
tion, and lastly the tendency to implication of the surrounding 
parts of the brain limit. the opportunities of surgery, and fre- 
quently compel a mere symptomatic treatment. Against severe 
pains in the head may be recommended ice-bags, bleeding, 
migranin, antipyrin, phenacetin, Xe.; against convulsions seda- 
ves and narcoties, sueh as bromides and morphia, and pantopon, 

better, dionin, codein or heroin. 


4. TUBERCULAR MENINGITIS. 


; Tubercular infection of the pia mater leads 
Anatomical 


Changes. 


to the production of miliary tubercles, to 
hyperemia, inflammation, and cellular 
exudation, “The further pathological changes are localized chiefly 
the vessels of the pia mater, especially ino the medium-sized 
rteries, in the adventitia of which typical tubercles form; in the 
edia there are cellular infiltrations tending to necrosis, and the 
ima becomes raised by endothelial infiltration, whereby the 
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lumen of small arteries may be entirely blocked. Tubercular 
meningitis affects constantly the cerebral cortex ; small hamor- 
rhages in the form of rings round vessels undergoing hyaline 
degeneration appear in it. Sometimes the elastic coat of the 
vessel becomes ruptured, when larger haemorrhages occur. The 
base of the brain is more often and more severely affected than 
the convexity, hence the term basal meningitis. The area most 
affected is that between the chiasma and the medulla oblongata, 
reaching to the Sylvian fossee on both sides. The pia of the cord 
is. frequently also affected, explaining: the oceasional spina! 
symptoms. Since there is usually serous effusion into the ven- 
tricles, the disease is also known as acute hydrocephalus. 

Primary meningeal tuberculosis is ex- 
tremely rare; it is sll undecided if it may 
occur from the inhalation of tubercle bacilli 


Symptoms and 
Course. 


through the nasal mucous membrane—as a rule it is secondary 
to tuberculosis of the lung, the pleura, the bronchial, or mesen- 
teric glands, the bones and joints, and the urogenital system, and 
not rarely to vertebral caries or solitary tubercle of the brain. 
Even caleitied bronchial glands may be the starting point. The 
infection occurs by the Ivmphatics, the Iymph-spaces in’ the 
nerves plaving a part, or Ty the blood-stream. In the latter case 
the meningeal disease is part of general miliary tuberculosis. 
Acute infectious diseases, sexual development, traumatism and 
operations are predisposing causes. The disease occurs most 
often in children and voung people; but it is not so rare in olde: 
persons as has been generally supposed. 

In the symptomatology of tubercular meningitis in adults 
the following points may be remarked. 

The prodromata consist generally of pains in the head and 
heaviness, more rarely of vomiting, sleeplessness, constipation, 
diarrhasa, and chilis; also psvehical depression, mystertous 
changes of character, and. hivsterical attacks not rarely are me 

ith. 

Phe transition to manifest meningitis usually occurs grad 
ally. rarely suddenly. Then pams in the head, stupor, som 
lence, incoherence sometimes reaching the grade of a psychos 
and delirium with picking at the bed-clothes appear. Groaning at 
sighing are very common, the hydrocephalic ery ts rarer, Uris) 
vomiting, constipation, or diarrhasa are not constant, Alm 
constant symptoms are retention of urine and rigidity of the nec 
so that these in combination with headache and incoherence 
of pathognomonic importance. 


Phere are many symptoms connected with the muscular 4 


‘ular 
nor- 
line 
the 
The 
than 
MOS! 
vata, 
cord 
Dina! 
ven- 


eX- 
may 
acilh 
dary 
esen- 
Sand 
rain. 
The 
| the 
ease 
losis. 
and 
Most 


olde 


duits 


TUBERCULOSIS OF THE NERVOUS SYSTEM 27 
nervous apparatus. Muscular rigidity appears more often than 
contractures; the patella reflex is usually increased, sometimes it 
cannot be elicited on account of muscular rigidity; there may be 
considerable differences between the right and left sides. Babin- 
ski's reflex is as a rule positive. Convulsions and tonic or clonic 
spasms are often seen in the face, either alone or in combination 
with irritative symptoms in the extremities. It is not unknown 
for adults to have epileptiform attacks. “The paralytic symptoms 
in the face and extremities are often at first of @ spastic, later of a 
Naccid nature. Aphasia is not rare, sometimes it is marked. 
IIvpercesthesia, rarely analgesia, may be present. 

Eve symptoms often occur, such as differences in the size and 
reaction of the pupil, ptosis, and strabismus, usually convergent. 
Optic neuritis is not often found. Choroidal tubercles are more 
common, but are not looked) for often) enough, as they have 
vreat diagnostic value. 

The temperature) remains normal only exceptionally, — it 
usually varies between g8.4° and 102° F., but may rise to 104° or 
over. Before death abnormally low collapse temperatures, which 
may be below 95°, are found. The pulse varies between 60 and 
120; at the end it may reach 200. The respirations are between 
zo and 40; Cheyne-Stokes’ breathing is not seen in the majority 
of the cases. 

The want of uniformity in the symptoms is well explained 
by the varving course of the disease, which has from the clinical 
point of view been divided into typical, atypical, rapid, protracted, 
localized, and other forms. In adults two chief forms can be 
distinguished. The acute: variety usually complicates cases of 
ulmonary tuberculosis, who one dav are found to have somno- 
ence, delusion, or some local symptom, fall gradually into a 

matose condition, and die in a few days. On the other hand, 
there is a distinctly chronic form which may last for months. 
lhe disease is then situated chiefly at the convexity of the brain, 
especially ino the neighbourhood of the falx. The symptoms 
onsist of partial Jacksonian epilepsy, paresis, contractures of 


erian groups of muscles, and aphasia. 


With regard to the course of tubercular meningitis it may be 


ted that there are cases with some tendency towards spon- 
neous recovery. “This is shown by the fact that some cases 
hibit more acute phases separated by periods of remission (O. 
Sanke), 


On account of the protean forms of the 


Diagnosis. disease the diagnosis is often diffieult: and 


metimes impossible, This is) particularly so with older 
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patients, in whom the clinical features are indistinet and 
transient. An important indication in all cases is Nernig’s 
sign; this consists of the impossibility with the patient in a sit- 
ling position of fully straightening the legs, the meningeal irrita- 
tion having produced a cramp in the hamstring muscles. 
Lasé¢gue's sign has also some practical importance ; this consists 
of the impossibility in the recumbent patient of flexing the hip 
oa right angle with the knees fully extended. In general the 
following three stages of the disease can be recognized. After 
more or less obvious prodromata the stage of cerebro. irritation 
begins with pains in head, stiffness of the neck, vomiting, som- 
nolence, and delirium. Next follows the stage of cerebral 
pressure with stupor, slowing of the pulse, implication of the 
cranial nerves at the base of the brain, rigidity, or other changes 
in the extremities. The paralytic stage is the last, in which deep 
coma, disappearance of the contractures, increase in the pulse- 
rate, marked variations in the temperature, and Cheyne-Stokes 
breathing usher in the fatal termination. 

In non-tubercular, purulent meningitis there are no tubercles 
to be found in the choroid, and no tubercle bacilli in the fluid 
removed by lumbar puncture. But neither of these signs occur 
with regularity in tubercular meningitis. Lumbar puncture only 
gives positive results if bacilli can be found; but it ts to some 
extent indicative of tuberculosis if the fluid contains a distinet 
excess of leucocytes, if the amount of albumin is raised above .5 
per thousand. and if there is distinct lowering of the freezing 


point. 

For performing lambar puncture a sterile needle 7 to Q em., or ft 
children about 5 cm. long uired. The patient les near the edge 
the bed on the Jett side, with the knees drawn up on the abdomen; a di 
tinct lumbar convexity with widening of the intervertebral spaces is thi 
produced In meningitie children the puncture can also be made int] 
sitting position. ‘Phe best point of entry is between the third and four 
lumbar vertebrae; this is easy to find in thin people by counting the spine 
processes, Tf this is not easy a horizontal line may be drawn between 1 
upper limits of the ilium of the two sides, which will pass over the spy 


of the fourth lumbar vertebra, and above it the needle can be introduce 
The spot is to be disinfected with tineture of iodine, and amesthetized wit 
a spray of ethyl chloride. In children the needle ts introduced just under t 
spinous process in the middle line in direction slanting slightly upwart 
In stout adults it i better to introduce the needle tom. to the right of 


middle line, when the patient is Iving on the left side, and to direct 
shyehtly upwards and inward- Phe fluid is received into a sterile yla 
the removal of about 3 to s cm. ais suffierent: if as net necessary to mea: 
the pressure After withdrawal of the needle the puncture may be ck 
For examination of the fluid for tubercle baci, Engel recomme 
the following method ee trom blood is to be put on ice 


The flu 


twenty-four hours, a delicate, cobweb-like clot then forms, which car 
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best seen against a dark background. The fluid is poured into a flat dish, 
ind some of the clot transferred to a well-cleaned cover-slip, and thoroughly 
spread out. The preparation is dried in the air, fixed and stained in the 
usual way. The cells and bacilli contained in the threads of the clot are 
easy to find. 

The presence of lymphocytes in the fluid can be determined by stain- 
ing with Loffler’s methylene blue. 

For the estimation of the albuminous contents of the fluid in place of 
the somewhat cumbersome method of Nissl-Essbach that of Nonne and 
\pelt may be recommended, which consists of an examination for globulins. 
The duid is mixed with an equal part of a saturated solution of ammonium 
-ulphate, which normally in the cold gives no precipitate, but does so in 
organic diseases of the central nervous system on account of the pathological 
increase in the globulin content. 

The diagnostic importance of pressure measurement is not great, but it 
may confirm the clinical evidence of increased pressure. The spinal fluid 
> normally under a pressure of about 125 mm. of water in the lying, ot 
sto mm. in the sitting position. If the former tigure is raised to 200 or the 
iatter to 500 Or More it Is Indicative of Meningitis 


The cutaneous test is permissible, but of doubitul value in 
adults; the subcutaneous test is contra-indicated, 
. The prognosis is not absolutely hopeless, 
Prognosis. since the possibility ot recovery has been 
anatomically proved. Of recent years clinical observations — of 
cases of recovery have multiplied. © Thus Freyhan, [enkel, 
Barth, Gross, Claisse and Abrami, Archangelsky, Rumpel, 
Hlochstetter, Riebold, and El. Stark have seen undoubted cases 
of tubercular meningitis permanently recover after repeated lum- 
bar puneture, and this is possible even in very severe cases. 
The treatment consists first in the applica- 
Treatment. tion of ice and cold compresses to the head 


ind neck, and in’ prolonged warm baths. | Also inunetion of 


mereurial or todoform (4 1 10) ointment has been recommended. 


In cases in which purulent infection cannot be exeluded with 
certainty use may be made of intravenous injections of collargol 


to tO... of a 2 to 5 per cent. solution) every twenty-four hours 


th inunction of Crede’s silver omtment (15 to 45 several 


er. 
mes a dav) into the skin of the back, which has been cleaned 
Wd rubbed with benzine, the part being after covered with 


Ss 


flannel. By several authors the applications of Bier’s bandage 


the neek has been warmly recommended. In the stage of 


Havion narcotics can be hardly avoided, and in the paralytic 


ive Inhalations of chloroform may be used to give relief, since 


overy is no longer possible. Vubereulin is useless, and not 
: RSET 


th : - 
thout danger. 


Lumbar puncture has a palliative value, since it lowers the 


sed intracranial pressure, and thus dimiuinishe 
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pressure effects in the medullary centres, and prevents degenera- 
live encephalitis. The immediate results are improvement in th 
symptoms, with diminution or disappearance of the vertigo, 
delirium, headache, and rigidity of the neck. Tf done early one 
or two punctures will be enough, and as much uid must be 
removed as to bring the pressure back to normal; in other cases i 
may have to be done every day or every other day. Riebold say 
recovery after iwenty-four punctures, In any case frequent 
lumbar puncture according to) the observations of | Henkel, 
Archangelsky, Rumpel, and others and the experience of the 
Leipzig medical clinie has such a good effect on the symptoms 
that it Should be generally employed. Lumbar puncture should 
be as much used by the practitioner as puncture of the serou 
cavities. ‘The technique is the same as for the diagnostic lumbai 
puncture. “The amount of fluid to be withdrawn depends upon 
the pressure it is under. In general not more should be taken 
than will leave an approximately normal pressure of f20 min 
in the Iving, and goo mm. in the sitting position. 


5. FUNCTIONAL NERVOUS CHANGES IN TUBERCULAR 
PATIENTS. 


Functional changes in the peripheral ner- 
Symptomatology. 4, system in phthisical cases are brough 
about by the alteration in the plasma. Urritative symptoms are 
usually sensory and consist of hypervesthesia and paraesthesia 
IIvpercesthesia of the skin and muscles and) paresthesia often 
occur untlaterally over the affected lung. Hivpercesthesia ima 
also appear as a reflex setup by tubercular disease of an intern 
organ through the sympathetic and vagus in certain detinie 
zones and areas in the skin. En this way alse may be explained 
spinalgia, fibritlary cular contraction, and certain vasomot 
effects, such as circumscribed redness of the skin of the chee! 
rapid changes of colour, dermographia or urticaria faettra, at 
mereased sweating. 


Certain groups of nervous symptoms may also be caused 


tubercular disease of certain organs. We may mention 


occurrence of svmptoms of exophthalmie gottre with tuberculo 
of the thyroid, of febaiys vith tubereulosis of the accesse 
thyroids, and ot the marked nerve symptoms with tubercul 
disease of the adrenals. Vhe changeable nature of the b 
temperature of phthisical patents belongs to this) group 
syimptonis. Kohler ascribes the clase connection ino phthisn 


cases between the femperature and mental states to an mcrea 
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irritability of the heat centres. Menstrual and premenstrual 
fever in tubercular women may also be a condition connected 
with the vasomotor nerves. 


; The prognosis of functional alterations i 
Prognosis and ies . hee cs 


Treat ; good. The treatment consists of suggestive 
reatment. 


acuon on the skin by spirit frictions, paint- 
ing with iodine and todo-wuaiaeol-glycertie, sesieation, fara- 
dization, and hot-air baths. 
Also a general tonic and hardening treannent must be car- 
ried out, and at the same time psvehical influenee must be 
brought to bear on the patie 


6. NEUROSES AND PSYCHONEUROSES IN 
TUBERCULAR PATIENTS. 


5 Owing to che trequencey i th nencas- 
mptomatology. 2 : : 
YR BY thenia and tuberculosis a mere lacidence 
he two diseases i one patient does not necessariiy mean that 


in causal relaunionship. On the other hand there can 


be no doubt that even quite im the early siag f tuberculosi 


ming to the aetuon of the disease on cel Ss system 
there Is a condition of nervous irritability, vwlis 1 ases ot 
congenital or acquired nervous weakness may reach a grade 4 
distinct peurasthenia. Besides the nervous irritability. a marked 
feature of the disease is an mereased “HON to TM pressions 
rising outside or within the organi 

Lhe condition i oof considerable  pract ible importance. 
leary tuberculosis 44a ake the y of thenia. and « 
he CONLLALS purely eeurasthenic symptoms, Qt werita- 
bility and tiredness, lack of appetite. nigh 
iche, may simulate pulmonary tuberculosis. As a matier 
yoth diseases are vaken ter the others: the neurasthenr 
he sanatorium, and. the 
venie, “Phe views af MAfOriuM \ is to the frequency 
t neurasthenta amo iber nimates vary conside 
\ecording io Weve 

from neurasthes 
metellar and pet 
lermatographra 3 
Mn in non-tubercular peopl 
abo eases of neurasthet 
iherculosis: should be soucnt i. 
Hysteria and tuberculosis approach each other el 


Hreht tuberetuiar mection, and still more tever, 
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inanition may in latent hysteria call forth such severe manifesta- 
tions that the symptoms of tuberculosis may be masked by those 
of hysteria; such a conditicn has been called ‘ hysterical 
phihisis.... On the other hand in’ hysterical patients bleeding 
from the gums and oat may simulate phthisis. This connec- 
tion must always be semembered in insurance cases presenting 
hysterical stigmata, or sigiis of traumatic neurosis. 

Iivsteria appears in tubercular patients much more rarely 
than neurasthenia. Scherer in 190g saw in his women’s sana- 
forum in 470 cases 201 examples of neurasthenia and 20 of 

steria, and in igio in 477 patients 287 with neurasthenia and 
31 with hysteria. This corresponds with our experience with 
male tubercular cases; to about ten neurasthenics there is only 
one hysterical case. Often the neurasthenia takes a hysterical 
tinge, or the two conditions may occur together as hystero- 
neurasthenia. 

All these nervous conditions occur more often in early than 
in late cases of tuberculosis, ino women than ine men, and in 
persons of the upper than in the labouring class. With advance 
of the tubercular disease the intensity of the nervous symptoms 
diminishes; Ritter observed this especially after a hemoptysis. 
li is characteristic of the neuroses in tubercular patients that they 
tend tao assume a psveli al character, and lo become {rue psycho- 
neuroses more often than in non-tubercular people. In this 
connection the traumatic neuroses may be remembered; the 
spread of tubercular infection after an injury explains this con- 
nection. 

rom this we pass to the peculiarities of character and 
sSlighter psychoneuroses of tubercular persons. There are many 
injurious influences which act continuously and often for a long 
time. Besides numberless personal, family, psychical, and 
plivsical tactors, there are the action of toxic substances, maras- 
mus, vasomotor changes in the brain, narcotics, and perhaps 
alcohol. ALL these influences not infrequently alter the psycho- 
logy ot tubercular persons in such a way that they react extremely 
quickly to stimuli, that marked differences appear in their charac- 
ter from that of their healthy days, and an increase in the ideas 
and perceptions is to be observed; the mind of the tubereula: 
person assumes, as KKohler has stated, a psvehasthenic tendency 

According to the generally received views of Hfeinzelman: 
two chief deviations from the normal psvelical state occur: weak 
ness of character and weakness of intelligence. VPhese are shown 
according i the individuality, environment, education, an: 
breed Woovarious changes in the psvehical and affectiv: 
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relauionships of tubercular persons, “Phe most frequent of these 
are: alterations of moods, frequent irritation and irritable weak- 
Hess, a tendency to blissful emotions even if the original dis- 
posilion was quite the opposite, marked egoism and ego-centri- 
ety, querulessness and grumbling, weaknesses of judgment and 
failure of the critical powers in distinguishing between things 
benetoml and injurious, and between meum and tuum, atendenes 
towards impulsive actions, periods of depression, optimism and 
self-deception, want of self-control, want of perseverance, overs 
estimation of physteal powers, more rapid exhaustion of the 
mental faculiies, failure of memory except im reference to. the 
patient's own condition, and lastly, increased reaction to sugges- 
tron, Particularly characteristic of nervous tubercular persons 
is pathologieal changeability of mood, which may pass through 
all phases from melane holy i-humour to emotional Waly, 

The older view that the sexual desire of tubercular persons 
Is ipereased is still largely held. From our own observations we 
Meline to the conclusion that even ino states of great general 
weakness an increased sexual irritability. and exettabilitv. is not 
seldom found, but that at ais) not particularly characteristic of 
tubercular cases. The sexual power of male tubercular patients 
although physically weak, emissions, and masturbations during 
sanatornim treatment, attempts at rmtercourse between the sexes 
in institutions which receive both men and women, in. spite of 
their complete separation, and the statements of individual 
patients as to merease of sexual desires all prove but little. An 


merease in the libido sexualis of inmates of sanateriums can be 


better explained by the circumstances of the treatment, such as 


he life in the open-air, the pmractivity and absence of muscular 
exercise, the general bodily stimulus given by baths, frictions 


ind douches, the over-feeding and excess of albumens acting on 
rg 


3s 
patients, Who are usually at the age of the greatest: sexua! 
clivity, and are cenerally free from pains, and who, if they are 
neurable, often wish to take advantage of all pleasures of which 
hey are still capable. 


Piern autres As to the prognosis of the neuroses and 
biota te psvehoses of tubercular 


Treatment. biccambelcites ee piner erin cates Fare 


the primary disease. the practitioner 
and critiedty the subjective symptoms 
lye 


will not at fault in forming a9 dingnosts 


gnosis of individual cases, 
Besides the general treatment directed towerds inecreasi 


} 


. the psychical management of the patient ois 
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greatest importance. Emphatic statements of the seriousness ot 
the condition and the importance of rigid treatment will be 
especiall, needed. It will be generally necessary to remove the 
patient from the home surroundings, since these often have 
unfavourable influences both on body and mind. ‘This measure 
is frequently needed even as a preventative. As a prophylactic 
also the sexes should be separated ino sanatoriums; in public 
INSULULIONS iL is Most necessary. 


7. TUBERCULAR PSYCHOSES AND TUBERCULAR 
MENTAL DISEASE. 


Recent literature on psvehiatry and tuber- 


Symptomatology. wulisis do not support the idea of a general 
tubercular psvehosis.  WNriapelin found that phthisis was very 
rarely accompanied by delirium.  Necording to Binswanger 


tuberculosis only through loss of strength leads to conditions 
Which are accompanied by the dementia of weakness. Inthe 
large material of sanatoriums only now and again in hundreds 
of cases will one see catatonia or maniacal delirium, the latter 
usually in the terminal stages of tuberculosis, and then the mental 
state may be due tess to the phthisis than to a latent psveho- 
pathic disposition. 

Sull cases of mortbund delirium, with wandering and slight 
excitement are taken as examples of a specilic, tubercular insanity. 
Further, in advanced but not vet agonal cases of — phthisis 
quite short transient periods of excitement in the form of acute 
hallucinatory paranoia with stupor may be met with. Also 
asthente wandering with motor excitement, talkativeness, and 
hallucinations, in fact the complete picture of acute amentia, have 
been seen by Riebold in severe tuberculosis. It is interesting 
that Loschke contd produce quite similar symptoms on himsell 
by inhaling the emanations from tubercle bacilli, and considered 
that it denoted a specific reaction of supersensitiveness.  Apari 
from such isolated observations the mental symptoms in- the 
majority of tubercular patients consist of motor excitement in the 
form of mania; i is almost like an increase of the well-known 
optimism and euphoria of tubercular patients into a psycho 
pathological condition of maniacal excitement and delusions o: 
erandeur. 

If the phthisical patient is a chronie aleoholic, he is more 
easily attacked by delirium tremens than a non-tubercular person. 
There can be no doubt that many tubercular psvehoses at 
nothing else than aleoholie delirium ino a tubercular person, 
which the weakness of the whole organism is) a predisposin 
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cause. Alcoholic phthisical cases suffer also more severely from 


abstinence than non-tubercular aleoholics. We ourselves have 
so often seen an outbreak of delirium tremens from sudden and 
complete cutting off of alcohol on the entrance into sanatoriums 


of tubereuiar alcoholics, that we cannot doubt the existence of an 
abstinence delirium in these cases. 

If we deeline to accept the existence of a general tubercular 
psychosis, but concede the occurrence of psychoses of a tuber- 
cular origin, the question arises how psychical alterations in 
tubercular persons can be explained. As in typhoid delirium and 
psychoses of sepsis, there is with the psychoses of tuberculosis 
an overloading of the whole organism with toxin, which is 
capable of considerably disturbing the mental faculties. Further, 
there is probably a connection between the frequent occurrence 
of tubercle bacilli in the circulating blood and the histological 
changes in the nerve-cells, vessels and meninges of the cerebral 
cortex, Which are found in phihisical cases even when there is no 
mental disturbance, A certain acquired or congenital tendency 
towards psychical abnormalities may act as a predisposing cause 
in individual cases, and explains the specific toxie action of the 
tubercle bacilli on the central nervous system and especially the 
central cortex in cases of general weakness or in patients lowered 
by the use of aleohol or morphia, 

The question whether tubercular) persons are responsible 
before the law may be answered in the negative for all actioas, 
Which are done in a state of delirium or amentia. Only in excep- 
tional cases will a combination of weakness of the intelligence 
and increase of the emotions give rise to a criminal tendency. 
In no case are the toxic effects of tuberculosis to be considered 
the same as those of aleohol in a criminal relationship. On the 
other hand, it may be possible to prove in criminal cases that the 
egal act was done at a time when the character was altered by 
phthisis; if this is so the assumption of a partial irresponsibility 
or lessened responsibility will be justified, and must be considered 
in awarding punishment. 

The close connection between tuberculosis and mental disease 
is indicated by the following figures: according to an inquiry 
made by Wulff in t893 in idiot asylums, 48.6 per cent. of all 
deaths were due to tuberculosis; in’ 15.3 per cent. of the idiot 
asvlums from 80 to roo per cent. of the deaths occurred through 
tuberculosis. In 1g03, of the 507 inmates in the Rastenburg 
Idiot Asylum, forty died, one of enteric and thirty-nine of tuber- 
culosis. In the Hamburg Asvlum, with 761 paralvtics, Fried- 
nehsberg found 26g cases of phthisis, i.e., 36.3 per cent. From 
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IScz to rgot Hofheim found, in the Hessian Asylum, that 25.1 
per cent. of all the deaths were due to tuberculosis, and in. the 
Ilepperheim Asylum = 22.4 per cent.; altogether tuberculosis 
occurs as a cause of death 3.9 times as often as in the mentally 
sound. The reason for these terribly high figures is in a small 
degree due to the still incompletely livgienic arrangements in 
asylums, and in a larger degree to the impossibility of dealing 
properly with the sputum of mental cases ; it is usually swallowed, 
and often also some is smeared about. On the other hand, there 
>. no marked affinity between any special form of mental disease 
and tuberculosis, such as exists between general paralysis and 
syphilis. Mental disease does not follow tuberculosis, but the 
latter follows the mental disease, and especially the removal of 
the patient to an asylum. That this is so is shown by the fact 
that while the number of phthisical patients afflicted with mental 
disease remains the same, the number of tubercular lunatics has 
very considerably diminished, owing to the improvement in- the 
hygienic conditions of asylums and the measures taken to tsolate 
those infected and to disinfect the sputum, linen, &c. 


: The prognosis of tuberculosis becomes 
Prognosis and ; 


worse if it is complicated by considerable 
Treatment. 


mental disturbance. Also the course of 
mental disease is less favourable if the patient becomes infected 
with tuberculosis. 

The treatment of psychoses in tubercular persons is not 
essentially different: from) that of those in’ the non-tubercular 
Rest, good food, and plenty of fresh, pure air are the most 
important factors. “The use of hydrotherapeutic measures must 
be strictly adapted to individual eases; in hopeless cases of tuber- 
cuiosis nareotices need not be withheld. The removal from a 
sanatorium to an institution for mental cases may be necessary, 
though quite exceptionally. For the prevention of abstinence 
delirium it is preferable in the instituGional treatment of tubercular 
aleoholies to cut the alcohol off gradually. 

The treatment of tubercular dunaties ina special pavilion, 
apart from the general sanatorium, presents great difficulty, since 
in it a complete sub-division and separation of the tubercula: 
cases, according to the form of mental disease would be necessary. 
It is simpler and cheaper to isolate the infectious cases in-an 
asvlum in separate rooms, and io see that in framing «he 
measures suitable for the mental condition that the necessary 
hygienic precautions are not omitted. The prevention of ove! 
crowding is still required) ino many asylums, with improvemen 
in the ventilation and oa more careful disinfection of the 
bedding, &c. 
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Tuberculosis of the Eve. 


1. TUBERCULOSIS OF THE CONJUNCTIVA. 


Tuberculosis of the conjunctiva may appear 


Anatomical , ss 
Ch in the form of small, miliary, grey or 
rere grevish-vellow granules, which may either 


be isolated or in groups, and have but slight tendeney to necrosis ; 
or larger, rounded, papillary swellings may form, which ulcerate 
in places. Tubercular ulcers have a vellowish-red, tallowy base, 
or are covered with grey-red granulations. In their neighbour- 
hood may be often seen small granules or exuberant growths of 
the conjunctiva. The disease is usually situated on the con- 
junctiva of the lids and in the folds, more rarely on the bulb. 

Lupus of the conjunctiva is a separate condition.  Lupoid 
ulcers are marked by their swoken edges and uneven base 
covered with granulations, which bleed readily. Tt is typical of 
the condition that it spreads from the skin to the conjunctiva, and 
like lupus of the skin tends to cicatrize at one point while it 
advances at another. 

Microscopically tuberculosis of the conjunctiva shows the 
usual changes found in the disease of the mucous membranes 
with tubercles containing Langhans’s giant-cells; tubercle bacilli 
cannot always be found in the sections. 

The disease usually affects only one eve. 


Symptoms and 


Young people are chiefly attacked. So 
Course. 


long as only granules are formed no 
symptoms are produced. When ulcers appear the lids become 
swollen and a purulent discharge appears. The disease runs a 
very chronic course and may last for years. The tubercular 
ulcers slowly spread and show but slight tendency to healing. 
Spontaneous recovery is only rarely seen, and then relapses 
usually follow. The ulcers may spread from the conjunctiva to 
the bulb and in severe cases cause deep destruction of the lids. 


Phe pre-auricular lymphatic glands usually swell quite early. 
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Tuberculosis of the conjunctiva may be primary. In the 
majority of cases it follows direct infection from outside, and ts 
generally a purely local disease. That it appears comparatively 
rarely, though tubercle bacilli very often reach the conjunctival 
sac, is doubtless due to the fact that the bacilli cannot penetrate 
the normal epithelium, so that a lesion is necessary for the occur- 
rence of infection. The idea of a bactericidal action of the 
tears (Valude) seems doubtful. Primary tuberculosis of the con- 
junctiva may tong remain local; but it may be spread further 
by the Ivmphatics. Extension by continuity to the tarsus, the 
cornea, the lachrymal ducts and the nasal mucous membrane ts 
rare. 

Secondary infection of the conjunctiva from neighbouring 

structures, especially the nasal mucous membrane, is more com- 
mon, Phe decision whether the disease is limited to the con- 
juncliva or not is very important for prognosis and treatment, 
since in the former case the diseased area can be radically re- 
moved. But if the eve is secondarily affected irom the nose, 
complete recovery is much more difficult. 
, ; The diagnosis can be usually made easily 
Diagnosis. by the naked eve; but there are several 
other diseases of the conjunctiva which may be confused with 
tuberculosis, or Which may mask it. .\ccording to Konigshofer 
nodules produced by trachoma, conjunctivitis follicularis and 
granuiations of the conjunctiva will in many cases be found to 
be tubercular on bacteriological examination. The views as to 
the wtiology of eezematous conjunctivitis (scrofula, phivetenula) 
and its connection with tuberculosis and serofula are sul at 
variance. In the cellular infiltration giant-cells can be easils 
found, but tubercle bacillt never; also the condition usually does 
not react to tuberculin, In severe cases the disease may lead to 
extensive, deep intiltration of the cornea, sometimes ending in 
necrosis. ‘The assumption of a special specitic microbe is appa- 
rently unfounded. 

According to Fuchs the following ulcers may be confused 
with tubercular ulcers of the conjunctiva: ulcers in eczematous 
and pustular conju ictivitis, ulcers left after separation of necrotic 
tissue due to diphtheria, and after burns, those due to the infec- 
tion of small foreign bodies, to the necrosis of a chalazion, a 
pustule, or pemphigus vesicle, and lastly epithelioma; very 
rarely small syphilitic uleers may have to be considered. 

The differential diagnosis may be made by the history, by 
the nature of the primary disease, by exclusion and by the result 
of treatment. A histological or bacteriological examination of a 
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small piece of excised tissue, or the inoculation of this into the 
anterior chamber of the eve of a rabbit will give certain results. 


In doubtful cases test tuberculin injections will be specially use- 


ful by producing a focal reaction. This is of the greatest im- 
portance from the point of view of treatment, especially of the 
tuberculin treatment, which is being increasingly favoured. Phe 
exact cwliological diagnosis ts called for in the cases of eczematous 
conjunctivitis, which have been already mentioned, since tuber- 
cular phivetenules according to Schutz and Videky can be cured 
by tuberculin and) good) food, while in’ cases of exudative 
phivetenula tuberemin trestnment lias no effect, and over-feeding 
with albumei , fats, Ac., is even contra-indicated, 

: The prognosis in the first: place depends 
Prognosis. upon whether the disease in the conjunctiva 
is primary. As long as it is limited to the conjunetiva the 
chances of recovery are not bad. Owing to the tendency to 
relapse, the radical treatment of the diseased foci does not always 
succeed. Tf the disease in the conjunctiva is secondary, or if it 
has already extended into the nose, the prospects of cure are 
Not so good. 

Cases ir which complete removal of the 
Treatment. disease ems possible may be treated by 
excision, cauterization or © aping, followed by applications of 
caustics or iodoform powder. Lactic acid (25 to 30 per cent. solu- 
tion) has also been recommended. Ao general hardening treat- 
ment will often be necessary. Lundsetard, by means of Finsen 
light obtained vere good results without any relapses in twenty 
cases of lupus and primary tuberculosis of the conjunctiva. 
Lately tuberculin has been inere singly used with success; 
Davids, Griffith, v. Tlippel, Masing, Saathot! and) Sehwartz 
recommend its use. 


2. TUBERCULOSIS OF THE CORNEA. 


: Vubereular disease of the cornea csually 
Anatomica. 


Changes. 


takes the form of parenchymatous keratitis. 
Anatomically there is a thick infiltration of 
the posterior layers of the cornea, with a new formation. of 
numerous vessels in the middle and postesior lavers. The in- 
filtration implicates the ligamentum pectinatum, the iris and the 
ciliary body; however, the affeciion of the cornea is often so 
slight that it cannot be detected clinically. The histological 
recognition of typical tubercles has led to the now current vie 

that the disease is more often tubercular than was previously 
thought. [ft has lately been held that tuberealar parenchymatous 
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keratiiis nearly always begins by the deposit of tubercle in’ the 
ligamentum pectinatum, and therefore that the keratitis ts 
usually secondary. Cases of primary corneal tubercutosis with 
the development of peripheral tubercular foci, whieh gradually 
spread towards the centre and heal, leaving behind marginal or 
tongue-shaped opacities, and which sometimes also ulcerate, have 
indeed been described, but with doubtful correctness. 

According to the general view the clinical 
picture of corneal tuberculosis does not 
differ at all from that of typical keratitis 
parenchymatosa, which is evident from the nature of the anato- 


Symptoms and 
Course. 


mical changes. The disease may, therefore, vary much in the 
form, extent, and intensity of the corneal deposits, and the amount 
of vascularization, Phe depth of the deposit and vascularization, 
the gradual spread of the mfiltration ull it reaches a usually con- 
siderable amount, and the absence of suppurative changes are 
tvpieal. 

Sometimes corneal tuberculosis takes the form of sclerosing 
keratitis, in which tongue-shaped opacities spread out from= the 
limbus into the deeper lavers of the cornea. 

Corneal tuberculosis produces inflammatory symptoms, 
such as pains, photophobia or lachrymation. Nearly always 
there is more or less inflammatory complication of the uveal tract. 
It usaally attacks both eves, more often simultaneously than 
consecutively, and always runs a slow course. 

Very rarely are corneal ulcers produced by necrosis spread- 
ing from the granulations in the deeper layers to the surface ; 
such uleers may affect the larger part of the cornea, There are 


no clinical characteristics of tuberculosis: ¢° 0 erel becilli can be 
found in the discharge. “Their course is vy slow. 
= . The clinical diagn meal tubercu- 
Diagnosis. culosis can only be didiculty, as 
there are usually no characteristic svmpu The agnosis 


gains in probability if hereditary syphilis, which causes 70 to So 
per cent. of the cases of parenchymatous keratitis, can be 
excluded, and if there is tuberculosis of another organ or an 
hereditary tendency. The result of a test tuberculin injection is 
often of great importance. Ienslin in cases of distinet lues 
without signs of tuberculosis never saw a reaction; on the con- 
trary in cases in which there was no sign of lues or in which 
both syphilis and tuberculosis were present, the general reaction 
was distinct, but there was no focal reaction. As characteristic 
of the tubercular form: he reekoned the steep rise and rapid fall 
of the reaction curve, an observation which v. Tlippel las con- 


firmed. 
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The diagnosis of tubercular corneal uleers, since they differ 

in no way clinically from non-tubercular forms, must likewise be 
made exclusive or by the use of tuberculin. Sometimes tubercle 
bacilli can be found in material taken from the floor of the ulcer. 
: The prognosis of tubercular) parenchyma- 
Prognosis. tous (interstitial) keratitis with regard to 
termination is favourable, since most cases recover with good or 
sufficient sight, but the disease may last for many months. Also 
the prognosis in tubercular corneal uleers in the cases hitherto 
seen has been good, in no case was perforation met with. The 
prognosis in both forms and the duration of the disease has been 
distinctly improved since the introduction of tuberculin treat- 
ment. 
The treatment during the progressive stage 
Treatment. consists in the use of a bandage or dark 
glasses, warm compresses, and in dealing with complications in 
the iris and ciliary body by means of atropine. In the regressive 
stage to assist in the clearing of opacities calomel powder, or as a 
stronger method, velliow precipitate ointment 1 to 4 per cent. can 
be emploved. “The remedies must be used for a long time, and 
be changed from time to time, since the eve becomes accustomed 
to them, Internally mercury, iodides, and diaphoretics can be 
used as reabsorbents. 

The local treatment of tubercular corneal ulcers is that. of 
non-specific cases; in’ slight cases with not much discharge 
bancages, warm compresses, insuffletions of iodoform, and 
atropine may be used. In severe ci © operative measures, such 
as scraping or cauterization of the ulce +, after repeated applica- 
tion of 5 per cent. cocaine solution, are required, 

General treatment directed against the tuberculosis is also 
very important. “Tuberculin treatment is specially indicated, and 
has given as good results as in conjunctival tubercle. With its 
use recovery has been seen by Busse, Davids, Dodd, Emanuel, 
Erdmann, v. Hippel, Laas, Lichtenstein, Rohmer, Saathoff, 
Schoeler, Ullmann, Wilder, and others. 

Ullmann and Schwartz have also seen good results with 
Marmorek's serum in cases of scrofulous corneal di ease. 


3. TUBERCULOSIS OF THE SCLERA. 

Tubereclosis of the sclera appears as super- 
ficial and deep inflammation. To the 
naked eve it differs in no way from the non- 
ubercular processes. The same is true of the progressive and 


Anatomical 
Changes. 


lestructive forms of softening and neerosis. 
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* Phere ore no clinical characteristic signs ot 
Symptoms and 


Course. 


tuberculosis of the selera. tis a rare 
disease, and usually arises trom primary 
mischief in the iris or ciliary body, more rarely in the choroid. 
It usually assumes the form of deep scleritis with more or les 
cireumseribed nodules. The so-cailed ‘* tuberculoma of the con- 
junctiva bulbi,” whieh is situated near the edge of the cornea, 
and forms a thick, tumour-like prominence, arises nearly always 
according: to Reis net from the conjunetiva, but trom the super- 
ficial lavers of the selera, ‘Tuberculosis of the sclera attacks 
principally voung peopie, but not children, and runs avery 
chronic course. Quite in early stages of the disease ectasia ot 
the sclera and staphvloma may occur, Neighbouring parts of 
the eve may become implicated; severe injury may be produced 
by thick opacities in the cornea (sclerosing keratitis), by seclusion 
of the pupil, by opacities in the lens and vitreous, and by altera- 
tion in the shape of the eve with marked myopia and increase ot 
yressure from ectasia, 
: : The diagnosis of marked cases is easy; but 
Diagnosis. slight ones may be difficult: to: recognize. 
Since the tibercular form of the disease has no special character- 
istics, the diagnosis must be made from the presence of other 
tubercular foci, or by means of tuberculin. According tov. 
Michel scleritis ts usually due to tuberculosis or syphilis. 
é Recently tuberculosis of the sclera has 
Prognosis. been cured by tuberculin treatment, °o that 
a better prospect is opened up for a disease which was previously 
considered incurable. 


Treatment ull recently w: rite ineffective, 


Treatment. disc € isisted of the em, wvinent of the 
usual reabsorbent measures. The Jocal treatment: is) sympto- 
matic, and must be directed against the complications ino the 
cornea and itis. En later stages of the disease iridectomy ts 
usually required. Of late good results and even complete 
recovery have been obtained with the use of tuberculins by 
Brandenburg, Busse, Davids, v. Hippel, Reis, and Schoeler. 
It is therefore necessary to arrive at a diagnosis as early as pos- 
sible by means of a test tuberculin injection, and then to lose no 
time in commencing tuberculin treatment. 


4. TUBERCULOSIS OF THE IRIS AND CILIARY BOD 
Tuberculosis of the iris and ciliary bods 


Anatomical eee 3 é 
anatomically the best known form of tuber- 
Changes. culos: of ‘Tye : ited 
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chamber of the eve of animals, and has been histologically 
studied in all stages. ‘Three to four weeks after the infeetion the 
first signs of tubercular iritis appear in the form of small, grey 
granules. Phese increase, become contluent, eraduaily till the 
Whole anterior chamber, and finally break through externally. 


In man tuberculosis of the iris appears in quite analogous forms, 
either as disseminated, grey granules, affecting particularly the 
base of the iris, or as larger, conglomerate tubercles. Some 
tubercles: may disappear, while others develop. One of the 


human forais of tuberculosis of the iris can be most clossly repro- 
duced in animals by the tnoenlation of sterilized tubercle bacilli 
into the anterior chamber. 

The rarer form of solitary tubercle develops with or without 
the simultaneous formation of granules, and forms the granula- 
tion tumour, Which was first deseribed by v. Graefe a agreement 
with the views of Virchow,  Tlaab first reeognized the tubercular 
nature of this granuloma, 

In advanced tubercular changes histological tubercles can 
usually be recognized, but only with difficulty. in early cases. 
On the other hand, recorded cases show that tubercle bacilli 
ire very rarely found im sections. But also in) non-tubercular 
disease of the uvea nodules with epithelioid and giant cells have 
been found, especially according to Axenfeld, Plirschberg, and 
Rochat in sympathetic ophthalmia. = Therefore the tubercular 
nature of the nodular form of iritis, which according to Michae! 
isas common as the syphilitic variety (4o to 50 per ce: *. of all 

ises) is doubted in many clinies. Added to this such cases of 
nus with formation of nodules not uncommonly heal spon- 
neously. Therefore the anatomical changes alone are not 
sufficient for the recognition of specific tubercular disease. 


Disseminated tuberculosis of the 
Symptoms and SSE ile ¢ u ( OSTS ’ Ve 


ciliary body appears as iritis (ceili Inyec- 
Course. : : 


tion, contraction of the pupil, di oration 
of the iris, precipitation and synech’z), the most characteristic 
sign being the formation of nodules. It is a disease of vouth, 
and is often bilateral. 't runs a very chronic, variable course, 
nd has much tendency to relapse. Inflammation of th. 5 
innot be well separated from that of the ciliary body. Plvper- 
min and exudation are the most common. signs, while the 
Wamimatory symptoms are generally very slight, as in the non- 
specific variety. The nodules may spontareously disappear. 
The tubercular nature of cases of spontaneous recovery has been 
roved by the result of animal inoculation of excised) portions, 


In progressing relapsing cases the nodules imcrease, become 
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confluent, and with severe disease may take the form of plas. i 
ivideevelitis, leading to complete atrophy of the bulb. 
Solitary tuberculosis of the tris is likewise usually found im 


young people up Cs the age of 205 hitherto ont: tinihateral eases 
have been seen. Tt appears as a new formation, with or without 
accompanying granules, and does not produce the symptoms ot 
iritis. The swelling inereases, breaks through the cornea and 
grows externally. It then necroses and the bulb atrophies. 
Solitary tubercles may appear in the ciliary body as in the iris. 

Fubereulosis of the iris and ciliary body is nearly always a 
secondary disease. Primary tuberculosis is only possible from 
infection through a perforating wound; Fuchs has observed such 
a case. oMb other cases recorded as primary must have been du 
to a hematogenous infection of the iris from some other laten 
nodule, clinical symptoms of which are absent. According to 
Kriickmann tuberculosis of the iris is often secondary to glandu- 
lar disease. It is very rarely seen with pulmonary tuberculosis. 

: : Since anatomical examination is often) not 

Diagnosis. sufficient to determine the specifie tubercu- 
lar character of small nodules appearing in the tris. the clinical 
diagnosis is still less possible. Non-spec itie nodules are seen in 
many general diseases, such as leuksemia and pseudoleukamia, 
also in sympathetic ophthalmia. ‘The name ophthalmia nodosa 
has been given to a disease produced by the hairs of caterpillars, 
which may perforate the conjunctiva and cornea, enter the iris, 
and there produce severe inflammatory signs. 9 “The reddish- 
vellow nodules of syphilitic iritis papulosa, which are of the siz 
of a pin'’s head or larger, are not to be confused with the miliar, 
grey, tubercular granules, shining through the surface of the irts. 
The diagnosis of tubercular iritis may be supported by finding 
other signs of tuberculosis, but cannot always be thereby made 
certain. 

Solitary tubercle may be mistaken for other non-pigmented 
swellings, e.g., sarcoma, syphilitie papule or gumma. The 
following points may be useful: tubercle usually appears betor: 
the age of 20, it contains no vessels, and near it small tubercular 
granules can be sometimes found. Syphilitie swellings are 
situated at the edge of the pupil or ciliary body, they may appea 
at any age, and contain a few vessels; other symptoms of syphilis 
may often be found, and they disappear under mercury. Sarcoma 
appears very seldem in young people, it causes iritis later than 
the other affections, and contains more numerous vessels. 

The diagnosis being so difficult it is now generally recog- 
nived that i is extremely important to use the subeutanecus 
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tuberculin. test, whielh may be followed by oa) fecal reaction 

(increase of the irritative i wphobia, cthary ingee- 

tion, and cording to ov. Michel 7 ibiv an eruption of tubers 
cles). 

P Before the use of tuberculin treatment ‘ 

Prognosis. Prognosis was shortly as follows: sto cin 


cases may recover, nol uncommonly spontaneously, while severe 
cases usually end in loss of sight and of the eve. Since v. HEppel 
has worked out the method of tuberculin treatment i these cases, 


the prospects ¢* healing ino the vascular tissue ot the iris and 


ciliary body a. quite good. Even cases of tuberculosis of the 

iris, in Which acleation was being consider ' were completely 
cured with retention of the sieht. 

The symptomatic nent consists ot 

Treatment. attacking the titis boatropine, perhaps 


combined with cocaine, with, warm compresses, and if the inflame 
matory svMploMs are parte ularly severe with appheation of 6 to 
10 leeches to the temple. 

The general treatment must be directed as carly as possible 
against the tubercular constitution. Tn suitable cases mnunetion 
or diaphoretic treatment may be used. Operative measures are 
rarely required tor isolated nodules only; they sometimes sth eed, 
but lead to a dissemination of tuberculosis. Occasionally good 
results have been obtained by the introduction of tedoform int 
the anterior chamber (Elaab), by blowing air into it (Noster), oF 
by subcoajunctival injections of hetol (Piliger, In all severe 
cases enucleation of the eye was neeessiry, to prevent a further 
spread tuberculosr 

Since v. Hippel ished his cesults, tuberculin: treatment 
has been generally « cploved) for tuberculosis of the iris) and 
cihiary bedy with excellent results, so that) enumeration ot 


authorities and the records of cases is no lenger necessary. 


5. TUBERCULOS!S OF THE CHOROID. 


Tuberculosis of the choroidal membrane 


Anatomical ; 
appears, like that of the dris and. ciliary 

Changes. body, first in) the form of disseminated 

ir omiliary tubercle, as one sign of general miliary tuber- 
ulosis. The tubercle affect chiefly the posterior part of the 


eve in the neighbourhood of the veins, and may be either single 


froin numbers of thirtv to sixtw or more, The chronte form: of 
ubercle of the choroid may appear as single areas of diffuse 
hickened granulation tissue or as solitary tubercle. Anatoiwr cal 
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granules Iving close to each other, the ones in the centre being 
usually caseous, 
Miliary tubercles of the choroid appear in 


Symptoms an Bocas 
pail shot about 75 per cent. of all cases of miliary 


Course. tuberculosis, often first in the last stages of 


the disease, and are of great diagnostic importance, since in 
doubtful cases they may determine the existence of miliary tuber- 
culosis. The eves show outwardly no alteration ; the patient may 
notice a difference in the sight. The diagnosis can only be mace 
with the ophthalmoscope. Small yellow or pale-red spots with 
distinct contour are seen in the fundus. They increase in size 
within several days, and at the same time new ones appear. 
They reach at the most a third of the size of the optic disk. 

The chronic form may remain stationary for a long time as 
a diffuse thickening. It then resembles choroiditis disseminata, 
Small foci have been not rareiy seen to heal spontaneously. The 
disease may spread to the retina and cause it to become separ: ited. 
Even a metastatic tubercular panophthalmitis has been observed 
by Liuttge. 

Solitary tubercle of the choroid is a rare disease of young 
people, and has a chronic course, Et is secondary to tubercular 
disease of other organs, especially the brain. If other tubercular 
foci cannot be found, it will be because they are latent. With the 
ophthalmoscope a large light-coloured swelling can he seen in the 
choroid. Hf small spots can be found near it, it will confirm the 
diagnosis. The only symptom is usually alteration of sight. aN 
progressing solitary tubercle gives the subjective and objective 
signs of a growing tumour. The tubercle may perforate the 
sclera, and then necrose. 

: , Miliary tuberculosis of the choroid can be 
Diagnosis. easily recognized Dy the ophthalmoscope, 
and in difficult cases leaves not a doubt as to the nature of the 
ceneral condition. In contrast to the spots of « ioroiditis: dis- 
seminata choroidal tubercles increase in size and number, and 
they are not pigmented. Under the ophthalmoscopic picture 0! 
disseminated choroiditis tubercular changes may be hidden. — | 
is important for diagnosis that the ordinary non-specific form ts 
seldom accompanied by other signs of tuberculosis (only tiv 
times in 238 cases according to Maier). In this form the tuber- 
culin reaction may establish the diagnosis; Tlaab saw in ot 
case redness of the ciliary region and conjunctiva, and in anothe: 
heemorrhage near the papilla. Solitary tubercle is more easy 
recognize with the ophthalmoscope; the tubercle nature oft! 
swelling is indicated by small, light spots near it’ (tubercul 
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granules). In cases in which its growth is progressive it: can 
be distinguished irom other tumours, such as glioma, by the 
relatively early appearance of iritis. Also the proper use of 
tuberculin may produce a focal reaction. 

‘ The miliary form, being part of general 
Prognosis. miliary tuberculosis, indicates a fatal end- 
ing. “Tubercular inflammation appearing in the form of choroi- 
ditis disseminata often recovers spontaneously, so that its 
prognosis is not bad. “The solitary form before the use of tuber- 
culin always ended in loss of the eve, and there was also the 
danger of the tuberculosis spreading. Now the prognosis 1s 
very much better. 

Apart from symptomatic treatment and the 
Treatment. use of the usual reabsorbents the treatment 
of chronic choroidal tuberculosis in severe cases until lately con- 
sisted of enucleation of the bulb, or, if perforation of the sclera 
had occurred, better still in exenteration of the orbit, although 
operation was not resorted to in earlier cases on account of the 
possibility of spontaneous recovery. Of recent years the opera- 
tions have steadily declined, owing to the good results achieved 
by tuberculin. Cramer saw recovery in a large isolated tubercle 
of the choroid with severe damage to the cornea; Lubowski had 
a similar case. Axenfeld also saw a tumour-like tuberculoma 
of the choroid cured under tuberculin. cANuestein, Busse, Diem, 
Herrenschwand, Schoeler, and Stock recommend, too, tuberculin 
treatment on the ground of its marked results. 


6. OTHER TUBERCULAR EYE DISEASES. 
Of the other tubercular diseases of the interior of the eve we 
may shortly mention first the opacities and the rarer hamor- 


rhayes of the vitreous, whieh occur without other opthalmoscopic 


signs. Apart from the fact that the vitreous is sometimes 
affected by tubercular disease in its propinquity, it may appar- 
ently be itself the seat of tuberculosis without neighbouring parts 
of the eve being implicated. This is shown by the experimental 
researches of Deutschmann. Axenfeld and Stock, on the grounds 
of their observations during the last ten vears, have found that 
the vitreous hemorrhages of voung people which frequently 
recompany retinas proliferans are often due ta tuberculosis. 
Heemorrhages into the vitreous usually originate ino the vessels 
fothe retipa, which are easily affected ino tuberculosis, perhaps 
vy the action of the toxin. Tlere again tuberculin has not onty 
een useful) for the diagnosis and the establishment of the 
eliology of the condition, but has also been effective in the treat- 
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ment. Cases of complete and lasting clearing of the vitreous 
with recovery of good sight have been often recorded, as ly 
Schoeler and Igerscheimer. 

Tubercics are only found in the retina when the uvea and 
optic nerve are also affected. A’ very rare case of pure retinal 
tuberculosis, in which the whele extent of the retina was affected, 
while the choroid was only secondarily infiltrated, has been 
recently deseribed by Komoto; on histological examination ot 
the enucleated eve the disease was found to have begun in the 
neighbourhood of the papilla. 

A by no means rare affection is tuberculosis of the optic 
nerve. which, like most forms of ocular tuberculosis, attacks 
chiefly young people. “The disease may attack the nerve at any 
point from the chiasma to the papilla, or the nerve sheath; 1 
usually occurs with tubercular meningitis. With the ophthalimo- 
scope the signs of papillitis are usually found. Tuberculosis of 
the optie disk or the retina may appear in the form of a tumour. 
If an operation is considered, it can only be a question of enuclea- 
tien of the bulb or exenteration of the orbit. Tuberculin again 
offers a Good prospect in this disease, which formerly could ony 
be weakly resisted, There are many cases in which it has given 
good results in optic neuritis, papillitis, and retrobuibar neuritis 
of a tubercular nature (Scheuermann, Schnaudigel, Schoeler, 
and others). 

The bones, periosteum, and cellular tissue of the orbit, and 
the muscles and nerves of the eve may be affected by tuberculosis, 
whieh is ustially secondary. In the external eve it is of interes: 
that the chronic affection of the Meibomian glands, chalazion, 
has by many authorities been declared to be often tubercular. [ts 
more probable that it may be a question merely of a foreign body 
tuberculosis in the thickened secretion or epithelial debris of 
Meibomian gland. Tubercle bacilli are only found ino rare 
cases: inoculation experiments nearly always fail. The differen- 
tial diagnosis must be made from tuberculosis of the tarsus, 
whieh origins es ine the conjunctiva and may appear as 
chalazion, 

More imporiant is tuberculosis of the lachrymal eland, du 
and sac, which again usually appears in) voung people. TI 
infection occurs secondarily from conjunctival tuberculosts, 
more often from the mucous membrane or bones of the nos 
Occasionally the disease in. the lachrymal sae may be the fit 
sign of lupus of the nose; the recognition of the primary dist 
is important for prognosis and treatment. 

Tuberculosis of the lachrymal gland is characterized by 
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appearance of a usually hard swelling, which is not tender on 
pressure and may reach the size of an almond; it is found in the 
upper and outer angle of the orbit, and is movable, not adherent 
to the skin, but connected with the deeper parts. The duration 
of the disease varies much; inflammatory symptoms are nearly 
entirely absent. The diagnosis must be made from sarcoma. 
The treatment is surgical, and radical cure is difficult to obtain. 
There are up to now no observations on the result of specific 
treatment. 

Our knowledge of tuberculosis of the lachrymal sac has been 
considerably increased by Bribak’s work at the Freiburg Univer- 
sity ophthalmic clinic. The disease usually appears as a blen- 
norrheea of the lachrymal sac, sometimes as a dacrocystitis with 
fistula. On the grounds of the frequency of the condition 
(twenty-five cases in the last year) it seems that tuberculosis of 
the lachrymal sac occurs much more often than is generally 
thought, and that it may be the only recognizable form of tuber- 
culosis from which the patient is suffering. Some observations 
show that the tubercular character could be more often detected 
if a series of sections were made. The cases are suspicious in 
Which the discharge does not contain the usual septic organisms. 
Sometimes the symptom complex observed by Axenfeld decides 
the diagnosis; this consists of a doughy-elastic resistance, which 
does not disappear on pressure; and although there is epiphora, 
vet fluid can pass through the canals rather slowly yet without 


great hindrance into the nose. A focal reaction may be obtained 


after a tuberculin injection; and a general reaction is also valu- 
able, since in this case the dacrocystitis may be already tubercular, 
or will readily become infected. © The best treatment is early 
radical removal of the diseased structure. © Recovery spon- 
taneously or as a result of treatment is not impossible, but the 
physiological function of the lachrymal sac is usually destroved. 
Relapses may be avoided by energetic application to the granula- 
ions, and if necessary, to neighbouring foci of caustics. 


7. TUBERCULIN IN DISEASES OF THE EYE. 
The views as to the frequency of tuberculosis of the eve are 
sull divergent, since in maay forms the tubercular wtiology is 
ot yet sufficiently recognized. © According to recent observa- 
ons, especially those of Michel, tuberculosis plays a very much 
irger part in the production of diseases of the eve than was 
formerly thought, there 
© various diseases, appearing in the form of nodules, which 
either clinically nor anatomically can be recognized as being 
29 
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tubercular; even tubercular ulcers clinically often have not the 
characteristics of tuberculosis. 

In such cases the use of tuberculin’ for the differential 
diagnosis is of the greatest importance and is generally employed. 

The cutaneous reaction is little employed in ophthalmology 
and is not likely to be so. All the same a negative result ts 
strongly against the probability of ocular tuberculosis. A 
positive result can only be of value for diagnosis when other 
tubercular foci can be excluded, and tuberculosis ot the eve may 
be secondary to quite slight forms of disease. “Therefore the 
cutaneous reaction has duc little importance in ophthalmology. 

There is so much risk of causing severe mischief by the 
conjunctival reaction, when tuberculosis of the eye is present, 
that its use is altogether condemned by many ophthalmologists 
(Adam, Brons, Collin, Siegrist, Stargardt, Stuelp, Waldstein, 
and others). 

The subcutaneous method with a production of a focal 
reaction is of the greatest value, and may absolutely establish 


the diagnosis. The diagnostic injections, however, must he 
given with care. According to vy. Hippel, who has had the 


largest’ experience of tuberculin in diseases of the eve, strong 
focal reactions are to be altogether avoided. Ife warns against 
commencing with large doses and against increasing them too 
rapidly, since in several cases of tuberculosis of the cornea 
necrosis of the layers lving over the diseased focus has been 
seen when the reaction has been too strong. v. Hippel therefore 
advises the following doses for diagnosis, deviating from the 
method of R. Koch: initial dose always 1 ¢.mm. of old iuber- 
culin; if that gives no reaction to be increased to 2 or 3 ¢.mMm., 
and final dose, 5 ¢.mm,. In most cases a prompt and undoubted 
reaction will be thereby produced. In children according to tie 
age correspondingly smaller doses are to be used. Stock and VF. 
Schoeler think that in adults a higher dose than 1 ¢.mm, is hardis 
necessary for diagnosis. 

In the deseription of the various forms of tuberculosis of 
the eve we have mentioned that rapid healing with preservation 
of the sight has been obtained in the severest Cases with tuber 


culin treatment without the use of any other method. The effect 
of tuberculin is the more striking, since previously treatment wis 
usually powerless to arrest most cases of tuberculosis of the eve. 
Old tuberculin has given cood results; but preference musi 
Ages 


emulsion has been recommended from many sides, as it seems 
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For the tuberculin treatment of diseases of the eye, v. Hippel 
has worked out a special method, which has generally been 
employed in ophthalmology. It consists in giving with care 
small doses, and avoiding strong reactions. The possibility of 
watching in the eye the focal reactions and the course of healing 
step by step, makes the employment of tuberculin practically 
easy in these cases, and gives indications for the doses, the in- 
terval between them, the maximal dose and the duration of the 
treatment. © Wrickmann, Reis, Kulint state that those cases of 
tubercular disease of the eye are most influenced by tuberculin 
treatment which gave to very small doses distinet focal reactions. 
Further information can be found in our book on ** Tuberculin 
in Diagnosis and Treatment.” 

In suite! ee cases other methods of cure may be used in 
addition. b Schoeler states that tuberculin increases Se utility 
of other methods and makes the eve more tolerant of them. With 
regard to the energetic reabsorbent measures, it may be remarked 
that diaphoresis had better be avoided with recent inflammation, 


and inunetion treatment only used in strong people, who are free 


from tuberculosis in other organs. If these measures are usec, 
they must be employed carefully and gradually. 
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CHAPTER XII. 


Tuberculosis of the Ear. 


ACCORDING to the copious literature aural tuberculosis is more 
common in children than in adults. Licei found in the bodies 
of tubercular children that 8e per cent. had open suppuration 
of the ear with bacilli, while in adult phthisical cases E, Frankel 
found that only 6 per cent. had macroscopic tuberculosis of the 
ear, and Habermann, with the use of the microscope, could only 
detect it in 23.8 per cent. In adults, males are affected consider- 
ably more often than females. Tlerzog found middle-ear disease 
in gr percent, of tubercular men and in g per cent. only of women ; 
in 14 per cent. of the men there was a direct connection between 
the disease in the ear and tuberculosis, and this was not so in one 
woman. According to Schwabach’'s figures to 81.8 per cent. ot 
cases of tubercular suppuration of the ear in males there were 18.2 
per cent. in females. 

Contrary to the still general view a very considerable per- 
centage of chronic inflammatory conditions of the ear are of a 
tubercular nature. Tt is necessary Sor the practitioner to take 
more interest in the diseases of the ear in general and aural 
tubercuiosis in particular, as these cases are commonly, at 
present, left to specialists. 


1. TUBERCULOSIS OF THE EXTERNAL EAR. 

The external ear is the most exposed to 
infection by the tubercle bacillus. The 
auricle and the external meatus may be- 


Anatomical 
Changes. 


come primarily infected through an excoriation of the skin. 
Secondary infection is also possible from discharge due to tuber- 
cular disease of the middle or internal ear, or from) sp: im ou 


open pulmonary tuberculosis, fn the outer ear there are thre 
characteristic. forms of tuberculosis: Lupus, tubercular peri- 
echondritis and nodular tuberculosis of the lobe of the ear. 
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Lupus of the external ear causes) no 
Symptoms and 


symptoms and does not differ in appearance 
Course. 


from the disease in other parts of the body. 

Tubercular  perichondritis generally causes) burning and 
itching. Tt consists of a douchy swelling with a red elevation 
cf the concha; the disease may break through externally or may 
spread inwards from the cartilage. The neighbouring  lym- 
phatic glands swe. and become tender. 

Nodular tuberculosis of the lobule of the ear forms a thick 
swelling of the size of a cherry-stone, which consists of small 
cell infiltration and smali tubercles. The skin is of a bluish 
colour, and not movable. The neighbouring Iymphatic glands 
are affected. 

: : The diagnosis of lupus of the external ear 

Diagnosis. can be made without difficulty, if tuberctu- 
losis is thought of. We may refer to the chapter on tuberculosis 
of the skin. Doubt may be settled by a ost tuberculin injection. 

TYubereular perichondritis is characterized by its slow de- 


velopment, the caseous pus containing tubercle bacilli and the 


fungoid granulations. After discharge of the pus typical ulcers 
and fistule may form, and if the cartilage becomes infected 
necrosis and sequestfa. 

Nodular tubereslosis is localized to the lobule, and especially 
to the spot where is pierced. This explains the limitation. of 
this form to the female sex. 

: Tn primary inoculation tuberculosis of the 

Prognosis. external ear the prognosis is good; in forms 
complicated with some other focus in the body it becomes worse. 
The treatment of lupus of the ear is the 
Treatment. same as that of lupus of the skin. On 
account of the good cosmetic results a combination of light treat- 
ment and tuberculin is to be recommended; if this does not lead 
to complete recovery, surgical measures car be employed. 

Tubercular perichondritis and nodular tuoerculosis are to 
be treated either by excision and by free opening of the nodules, 
If the cartilage is affected, deformity of the ear must be expected, 
unless a timely operation is performed. 


2. TUBERCULOSIS OF THE MIDDLE EAR. 


Tuberculosis of the middle ear must not be confused with the 
middle-ear suppuration of phthisical patients. The latter is. not 
due to the tubercle bacillus, but the pulmonary disease acts as a 
predisposing cause by producing acute middle-cear catarrh, and 


in keeping up the discharge. The middle-ear disease of tuber- 
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cular persons is characterized by the fact that very often, at the 
commencement of the disease, there is no marked reaction: in 
the tympanic cavity. In its further course it tends to produce 
a reactive inflammation in the form of hyperplasia and sclerosis 
of the bony wall, or destructive processes may predominate. 

This is explained by the bad nutrition and diminished re- 
sistance of the phthisical patient. 

Tubercular changes in the middle ear may affect the tvm- 
panic membrane, the tympanic cavity, the tube and the mastoid 
process, “These different forms so often go together and arise 
from each other, that they must be considered at the same time. 
In the last stages of phthisis and in miliary 


Anatomical 
tuberculosis true tubercles sometimes ap- 


Changes. 


pear on the tympanic membrane, which 
necrose more or less rapidly one after the other, and form small 
perforations; sometimes the drum is rapidly destroyed. A 
specific but miid variety of tumour-like formation on the drum 
has been also described by Preysing. But tubercular infection 
of the drum is rare compared with that of the tympanic cavity, 
The changes in the drum consist of swelling and redness fol- 
lowed by perforation, and all transitions between mild chronic 
inflammation and acute suppuration may be seen, After entry of 
the tubercle bacilli into the tympanic cavity the mucous membrane 
becomes studded with miliary tubercles of a grey or vellowish- 
white colour, which proceed to ulcerative necrosis and the forma- 
tion of granulation tissue. This gives tise to a more or less 
copious diseharge, which under the influence of secondary sept 
organisms becomes purulent, and, if there is retention and de- 
composition, feetid. Spread of infection leads to destruction ot 
the ligaments, to necrosis and separation of the ossicles, to caries 
of the wall of the tympanum or antrum of the petrous bone, 
to destruction of the labyrinth and to the deposit of tubercles 
in the facial nerve and therefore of facial paralysis. Also the 
meatus acusticus internus and the acoustic nerve may be im- 
plicated. 

Tuberculosis of the tympanum is not rarely the result’ of 
disease in the Eustachian tube, the infection either spreading 
by continuity from the mouth or pharynx to the mucous mem- 
brane of the tube, or being conveyed by the lymphatics from 
tubercular tonsils and spreading along the submucous Iymphati 
tissue of the tube. Tubercular ulcers of the tube spread deeply, 
often into the cartilage, and miliary tubercles may frequently 
be found near their edges. 

Like infection of the drum, tuberculosis of the mastoid 
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antrum usually occurs early in the course of tubercular middle- 
ear suppuration. There are also cases in which the disease of 
the antrum is not tubercular, although that in’ the tympanic 
cavity is. The mucosa of the mastoid antrum nearly always 
partakes in the same pathological changes as that of the tympanic 
cavity; it may become hyperemic and swollen and furnish a 
discharge, which, like that) in the tympanic cavity, may be 
mucoid, purulent or undergoing mixed infection, The interior 
of the antrum may become full of erumbly, caseous masses or of 
granulation tissue. By spread of the inflammation to the bone 
caries with its many results will be produced. 


Middle-ear tuberculosis may be the  tirst 
Symptoms and : 


manifest sign of tuberculosis in an other- 
Course. 


wie healthy person; but this is rare. The 


primary disease occurs most readily in children, and in practice 


is limited to those cases in which chronic middle-ear suppuration 
offers a favourable ground for infection, which may occur either 
from outside through a perforauon in the membrane or through 
the Eustachian tube. 

Second: tbercular otitis media is much more common. 
It usually arses from the mouth or nasopharynx, material con- 
taining bacilli derived from the lung, larvns, mouth, pharynx 
or nose being conveyed through the Eustachian tube to the 
middle ear. This is favoured by forcible expiration, sneezing, 
hawking, choking, vomiting and blowing the nose with the nasal 
passages closed. “That men are affected with middle-ear tuber- 
culosis much more than women is explained by the faet they are 
much more liable to all non-tubercular diseases of the upper air- 
passages. The great frequency of tubercular otitis media in 
weakened cases of phthisis is due to widening of the lumen of 
the tube in consequence of absorption of fat round the cartilage 
and of anawmia of the mucosa, the tube thus becoming more 
permeable to particles of sputum. 

The Eustachian tube itself is not rarely the site of disease in 
adults; but more frequently in infants and children. 

An infection through the blood is possible, and has been 
proved anatomically, in’ disease of the mastoid. It is not vet 
decided whether tuberculosis of the mastoid antrum is more often 
primarily osteal, the infection eceurring through the blood, or 
whether the disease more often starts in’ the tympanic cavil 
The great frequency of the primary antral form in children ts 
recognized; in them 15 per cent. of all cases of inflammatory 
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subjective auditory sensations, but no distinct pain. The course 


is very chronic, generally no progress in the disease is to be 


observed. 

True tuberculosis of the middle eer presents two well- 
marked forms. One variety progresses slowly. With slight o1 
no pain, but perhaps with tinnitus and a feeling of obstruction 
in the ear, the drum becomes moderately inflamed and slightly 
red and swollen. Soon after multiple perforations of small size 
appear. These increase gradually, join together and produce an 
irregular defect, through which the inflamed mucosa of the 
tympanic cavity is visible. In other cases the perforations visibly 
increase, and the whole drum may be quickly destroyed, so that 
the handle of the malleus stand: out; destruction of the ligaments 
and separation of the ossicles soon follow, It is rare for perfora- 
tions to be absent; if so, slight swelling and redness with feeling 
of pressure and gradual alteration of hearing may persist: for 
months. Characteristic therefore of the gradual form of tuber- 
cular otitis media are the absence or slightness of pain, the scanty 
signs of inflammation of the drum, and the occurrence in the last 
stages of phthisis. 

The second form of middle-ear tuberculosis is quite different. 
It develops suddenly with severe, often unbearable, pains spread- 
ing to the teeth, and marked swelling of the drum with great 
alteration in the hearing. The drum is more or less rapidly 
destroved, foetid pus is produced, which covers the granulations 
and necrotic areas, and the disease spreads to the bones, the 
antrum and the labyrinth. Thus the characteristics of this acute, 
fulminating form are sudden commencement, with severe pains 
and marked deafness, much inflammation of the drum and middle- 
ear and tendency to extension to the mastoid and internal ear. 

Lately Jérgen Moller has described a hitherto unknown form 
of middle-ear tuberculosis with the following characteristics ; 
marked deafness with subjective noises, considerable bulging 
and diffuse injection of the drum, which is of dull whitish- 
vellow colour and very opaque; it is caused by diffuse tuber- 
cular infiltration of the drum and mucosa of the middle ear. The 
tubercular character has been proved by microscopical examina- 
tion of portions of the excised drum. 

The course of middle-ear tuberculosis cannot be deseribed tn 
general terms; that of neither of the first two forms can be 
reckoned on; in one case it may be favourable, in others a series 
of grave complications may arise in the blood sinuses, the carotid, 
the jugular vein and the endocranium; the latter are especially 
common in children. The development of miliary tuberculosis 
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from implication of the sinus and erosion of the earoud and 
jugular with fatal haemorrhage are very rare complications. 
Moller’s form runs a uniformly good course with a distinet tend- 
ency to spontaneous healing, but often only after more or less 
damage has been wrought. 

Tuberculosis of the Eustachian tube, as long as it is isolated, 
may produce subjective auditory sensations and a feeling ef ful- 
ness in the ear When it extends to the tympanic cavity. the 
co.dition becomes clearer. 

Tuberculosis of the mastoid often causes no, or only very 
slight, symptoms, so that it can be easily overlooked. In the 
primary osteal form the whole mastoid process to the periosteum 
may be affected, without characteristic symptoms beiag produced. 
In children mastoid tuberculosis usually runs a purely local and 
favourable course. Facial paralysis is rare, and indicates, when 
it is present, extensive disease, Tuberculosis of the mastoid 
starting in the tympanic cavity usually runs a slow course, the 
discharge for a long time is slight, but usually foetid. When the 
secretion becomes very copious and offensive, a sequestrum must 
be thought of; there will be also pains in the head, tenderness 
on pressure, fever and general loss of strength. 


. : Tuberculosis of the drum is) easy to 
Diagnosis. 


diagnose on account of the vellow or 


vellowish-red granules of the size of a pin’s head, which stand 
out distinctly from the slightly reddened or pale tympanic mem- 
brane. As a result of caseous necrosis perforations are formed, 
through which the red or swollen mucous membrane of the 
middle ear can be seen. The appearance is typical of isolated 
tuberculosis of the drum in terminal phthisis. 

The diagnosis of tuberculosis of the middle ear is difficult 
as long as the drum remains unperforated; there is no discharge. 
The examination of the discharge is specially decisive if tubercle 
bacilli can be found. But this occurs in only one-th.ed of all the 
cases of middle-ear tuberculosis; the bacilli can most often be 
found soon after the formation of the perforation; in later stages 
these are more rarely discovered, and then only with difficulty. 
hey must not be confused with smegma bacilli and other acid- 
fast bacilli. According to Berardini tuberculosis can be distin- 
guished by the increase of Ivmphocytes in the discharge without 


ther histological signs. 


For the examination of aural discharge for tubercle bacilli the follow- 
ig method mav be recommended After thorough cleansing and_= dis- 
fection of the external meatus this is to be nlugyed for twelve to twentv- 


ur hours with sterile wool, and the discharge is then to be svringed out 
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with a little stermle water and collected Phe particles are to be caretully 
spread or a cover-siip when the discharge ts Copious ic may Atot be treated 
with antiformin and the preparation stained with carbol fuehsin and ce 
colorized for twenty-four hours in, per cent. hydrochloric ae id mm aleohel, 
it can then be counter-stained ino the ustal way, and the preparation 


thoroughly examined. Still more certain is the growth of a pure culture 
or inoculation on gurmed-!rtp 

Por the detection of large Lymphocytes staining with Loffler’s methylene 
biue is sutherent 


Phere are various signs in the appeaarnce of the drum, whieh 
are indicative of tubercular disease of the middle ear, Multiple 
perforations are the rule in tubercular outs, and very excephonal 
in the purulent form. ‘The perforations are most offen’ tn the 
anterior and posterior lower quadrants, excensive destruction of 
the lower half of the drum frequently occurs, 

The otoseopie examination of the tympanic cavity also tur 
nishes some information, First of all a rapid, steady, painless 
destruction of the whole middle ear without any general symptoms 
is indicative of tuberculosis. We find the mesial wall of the 
tympanic cavity most often affected, and the floor relatively 
seldom. The mallcus and incus are diseased in the same fre- 
queney and intensity, while the stapes long remains intact, and 
is very rarely entirely absesc. Other pathognomonic signs ot 
tuberculosis are the rapid ulcerative destruction of the mucous 
membrane of the tympanic cavity, the adherent, discoloured layer 
on the wall, roughness of the bones with slight formation otf 
gvranulations and faetid) secretion, formation of small sequestra 
and the absence of epidermic growth over the mucosa. The 
changes will usually only be found with the hep of the probe. 
But it must be emphasized that probing the ear is only te 
be undertaken by those practitioners who have had) great ex- 
perience in instrumental examination of the ear, and who are 
certain of the topographical anatomy. 

Phe funetional aural changes are more important for the 
practitioner. Even’ at the beginning of tubercular middle-ea 
disease there is marked and regular diminution: of the hearing. 
In about a half of all such eases the whisper can only be heard 
within narrow limits, in the other half not at all; only abou! 
5 per cent. of the cases can hear at a distance Yomeore than 16 in. 
When the whisper can be no longer heard the conversations 
voice ix to be tried; and here the higher and lower ton 
characters are to be distinguished. The lower tone characters 
(words like bruder, purpur, orge!l, morgen, ohr, onkel, uhr) at 
badly heard in all diseases of the middle-ear, but words wit 


high tone character (like essig, mtesser, kissen, bissen, sechy 
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only, as a rule, a the labyrinth os implicated, Since the latter 
is the case in nearly all cases of middle-ear tuber ulosis, the loss 
of hearing of the higher tones is generally considerable. Like- 
wise pathognomonic for tuberculosis is disproportion ino the per- 
ception of the deeper tones of Bezold's instrument and the voice; 
while the hearing ts bad for the conversattonal or whispering 
voice; a deep note of the tuning-fork is 9) nerally heard) sur- 
prisingly well, 

Lastly facial paralysis on the same side has some value for 
the differencial diagnosis, sinee it is usually produced by ex- 
tensive bore disease with much swelling of the mucous mem- 
brane; it occurs very much oftener with tubercular suppuration 
than with non-tuberctilar; i generally lasts very dong, and is 
often rmeurable. 

Tuberculin injections for diagnosis have been approved bs 
Schwartze, Lucae, Bezold, Sehwabach and Fereri, in) spite 
the objection that the focal reaction in cases of middle-e* 
culosis generally causes great pain, and the focal revet selt 
cannot be always harmless. tn children the cutaneous | ' may 
be critically employed, 

For the diagnosis of tuberculosis of the Eustachian tube the 
use of the postertor rhinoseopic mirror is necessary. by which 
means tubercular uleers and other changes at the pharyngeal 
pening are visible, Hf the Eustachian catheter is used, baeil 
mav be found in discharge adhering to it. In any ease the 
diagnosis is diffieult and in early cases impossible. 

Phe eonditioas for the recognition of tuberculosis of the 
mastoid are not better. By external examinations the tubercular 
mastoiditis cannot + distinguished from the purulent form, ard 
the diagnesis by tuberculin is contraindicated, It is not justifi- 
able to assume in the presence of middle-ear tuberculosis that 
inflammatory cuanges in the mastoid are necessurily tubercular; 

can only be certain if the fateral bony wall of the antrum 
is perforated, the neighbouring glands swollen. The primary 


bony form of mastoid tuberculosis is usually first diagnosed by 


operation ; abundant granulations and a line of demareation im 


the bone are against tuberculosis; formation of sequestra, wht h 
often involve a large extent of the centre or periphery of the bone, 
is in favour of tuberculosis. [f the suppuration and growth of 
cranulations lead toc fistulous perforation of the lateral bony 
wall, then the diagnosis may be made from the examination of 
the discharge; and the formation of a fistula is sugeestive of 
uberculosis, even if bacilli cannot be found. On the other hand 
sub-periosteal extra-dural abscesses point to non-tubercular 
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mastoid disease. The mastoid glands are constantly affected in 
tuberculosis, and only exceptionally so in non-tubercular otitis. 

The prognosis of tuberculosis of — the 
Eustachian tube and the drum is lke that 
of the middle ear, bad, when it occurs as a complication of 


Prognosis. 


advanced lung disease. On the other hand, tubercular disease 
of the middle ear, when the general health is good and the disease 
in the lung stationary or latent, may subside and recover to a 
certain extent, and the discharge quite cease, while the perfora- 
tion, deafness and whistling noises in the ear persist. But this 
is exceptional; the suppuration usually becomes chronic. In this 
lies the great danger, which must not be underestimated. — I 
adults persistent tubercular suppuration of the middle ear leads 
in quite a third ef the cases to purulent disease of the labyrinth, 
while in children it still more frequently produces tubercular 
complications such as meningitis. 

For the same reasons mastoid tuberculosis due to disease of 
the tympanic cavity has an unfavourable prognosis, while the 
outlook in the primary bony form 1s not bad: since it 1s a local 
disease the chances of recovery are better than’ in’ tuberculosis 
of the middle ear. 

The treatment of tuberculosis of the middle 
Treatment. ear must depend first of all on the nature 
of the primary disease. But in all cases paracentesis of an un- 
perforated drum is incorrect treatment. Tf the disease occurs in 
cases of phthisis in which a fatal termination is no longer to be 
prevented, careful syringing is alone to be employed. We re- 
commend with Bezold only one form of injection, a concentrated 
solution of boracic acid, which can be made as required by add- 
ing two tablespoonfuls of crystallized boracie acid to two pints of 
hot water; the fluid must be used at a temperature of 1009 to 
1062? FF. When there are large defects in the drum, insufflations 
of boracie acid, iodoform or a combination of both (ro to 1) may 
be emploved; less useful are insoluble powders such as dermato!, 
xeroform, aristol, nosophen, Xe. The introduction of 10 per 
cent. iodoform emulsion and of iodine, pot. iodide and glycerine 
with guaiacol (iodine .2, pot. iod. 2, guaiacol 1, glycerine 20) 
has been reeommended. J. Moller employs in’ the form ot 
middle-ear tuberculosis deseribed by him the energetic applica- 
tion of trichloracetic acid and lactic acid, when loss of substan 
has occurred. Tf the general health is good, such cauterization 
and the use of chromic acid may be considered, but their applica- 
tion must be left to specialists. That the patient must be put 
under the best hygienic and climatic conditions possible goes 


almost without saying. 
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The specitic treatment of tuberculosis of the middle ear, the 
experiences of which were formerly bad, has lately given better 
results. Thus Voss, from the observation of several cases of 
chronic middle-ear tubercular disease, especially the so-called 
suppuration of the mucous membrane, considers them very suit- 
able for specific treatment. After long, fruitless treatment with 
other methods he cured such cases by systematic injections of 
bacillary emulsion. For acute tuberculosis of the middle ear we 
do not consider the tuberculin) treatment suitable; Voss also 
recommends the greatest care. 

Of the physical methods of treatment we have found the 
various modifications of hyperemia to be most useful. Passive 
hyperemia from congestion of the head may be produced by an 
elasuc bandage an inch broad carried round the neck, so that 
no pains are produced ; if the patient is thin, pads may be placed 
under it; the congestion causes distinct swelling and discolora- 
tion of the face. For the production of active hyperwmia in the 
region of the affected ear the hot-air douche may be used. Klapp, 
from his experience in the Bonn. clinic, recommends Hahn's 
apparatus, in which the funnel is provided with a ball-joint and 
the mouth of the hot-air tube with a wooden cover, so that the 
patient himself can direct the hot air on the affected ear, and can 
remove and replace it as necessary. The treatment should) be 
commenced with a temperature of about 100? C., and raised at 
later sittings to 120° CC. Pains must not be produced ; marked 
headache, dizziness, and weakness are contra-indications. Hyper- 
cea may also be produced by suction applied to the external 
meatus. It must be particularly noticed, that the amount of 
suction must be as little as possible, that it must never be started 
suddenly, nor continued teo long. We have applied the suction 
glass at first for five minutes a day, and if the results are good 
increased to two periods of five minutes with a three-minute 
nterval. By this means exacerbations in tubercular middle-ear 
disease can be often controlled, and = the chronie condition 
mproved. 


Tubercular ulcers at the entrance of the Eustachian tube may 


vith the throat mirror be cauterized with 20 to 50 per cent. silver 
trate solution, and if not improved burnt with the galvano- 
auLOTy. Schwartze after two or three thorough appheations 
im even very deep ulcers cieatrize in a week. Preliminary 
mesthesia with 20 per cent. alypin solution and expert handling 
the cautery are necessary in this procedure. 
Tuberculosis of the mastoid in strong patients with slight 


sease elsewhere requires surgical treatment, consisting of the 
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exposure and removal of the foci by the chisel or other radical 
means. Fever, severe night sweats, sleeplessness and copious 
suppuration may indicate operation even with advanced lung 
tuberculosis, since the ear disease increases the symptoms and 
the loss of strength. As to the time and form of the operation 
the specialist must decide. But the practitioner must seek his aid 
in time, ies, as soon as the diagnosis is made, if it appears that 
the foci can be completely removed. The possibility of recovery 
is then not less in the primary bony form than in non-tuber- 
cular mastoiditis. 


3. TUBERCULOSIS OF THE INTERNAL EAR. 


‘ Tubercular infection of the labyrinth, no 
Anatomical ae . 
matter by which route it 1s produced, leads 
Changes. to various changes according to the dura- 
tion and intensity of the fection. Acute and chronic labyrinthine 
inflammation can be distinguished. Puberculosis of the laby- 
rinth may on the one hand lead to necrosis, and on the other 
new formation of connective Ussue and bone may be found on 
post-mortem examination, The final result is mechanical injury 
to the labyrinth from: reactive inflammation and suppuration. 
d The internal ear is most often affected from 
ahaa naira tuberculosis of the middle ear or petrous 
Course. bone, more rarely from tubercular menin- 
eitis. “Pubercular ‘nfection through the blood has not vet been 
seen for certain. When the labyrinth is atfected there are severe 
subjective sensations (noises of a whistling, throbbing, or beating 
character), and partial or complete deafness. Also the so-called 
‘abyrinthine symptoms" (vertigo, disturbanee of equilibrium, 
nausea, vomiting, auditors hypercesthesta i calorie nystag- 
mus) are more or less well marked. 

Vhe injury to hearing and disturbance of static equilibrium 
vary according to the position and extent ot the disease in ty 
cochlear or vestibular part of the labyrinth, but on the whole th 
are extremely obstinate. 

: f The diagnosis of tubercular inflammats 
Diagnosis. of the labyrinth rests on the discovers 
hardness of hearing and deafness, with marked subjects ¢ 
auditory symptoms and of signs of increased irritation of, oF 

damage to the labyrinth. 

Whether certain qualitative methods of examining the he 


bv means of Weber s, 
Galton’s whistle can give reliable information as to the preset 


of tubercular disease in’ the labyrinth, has been long dispute 
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According to the views of many recent authors they can to a 
certain extent. The practitioner is therefore advised to test with 
a medium tuning fork (C,). The results which can be thus 
given are shortly as follows : In Weber's test—placing the tuning 
fork on the crown of the head while it is giving its maximum 
vibrations—the patient will hear the sound in the healthy ear 
longer than in the other, or exceptionally the sound will only be 
heard by the healthy ear (‘* lateralization "’); but the results of 
this test are not reliable for the diagnosis of labyrinthine disease. 
Rinne’. test—placing the vibrating fork on the mastoid process, 
and when it can no longer be heard there, bringing it close to 
the external ear—enables a comparison to be made between the 
air and bone conduction, fn disease of the labyrinth it is usually 
positive, te., the air conduction lasts longer than the bone con- 
duction, a state which corresponds with the normal. — Rinneé's 
testis only of diagnostic value in conjunction with Sehwabach's 
test. The latter consists of producing the maximal sound of the 
tuning fork, placing it on the vertex, and measuring the time 
from striking the fork till the sound is no longer heard. By this 
means the duration of the perception of bone conduction is 
measured, which for norntal people with tuning fork middle © 
should be twenty-five seconds. In affections of the organs of 
auditory sensation the duration of bone conduction is shortened. 
Lastly, testing with the so-called Galton’s whistle shows a 
diminution of the perception of upper notes in’ libyrinthine 
disease. ‘Therefore when the tuning fork note is Iateralized. to 
the sound side, when air conduction lasts longer than bone con- 
duction, when >« duration of the perception through the bones 
is shortened, ana lastly, when the upper notes are not heard, then 
any marked diminution in the audibility of the whispering voice 
must be due to labyrinthine disease. 

even more important and not more difficult is the observa- 


tion of caloric nystagmus. This rhythmic movement constantls 


appears in-ear diseases, and consists in a slow lateral movement 
of the eveballs, followed by arapid, jerky, backward movement, 
when thermal irritation (svringin 2 the ears with cold or hot water) 
is applied to the vestibular apparatus; the irritation is conveyed 
to the semicircular canals, leads to changes in the flow and 
pressure of the endolymph in them, and so causes the move- 
ments of the eves. According to Barany this caloric nystagmus, 
if water above the body temperagure is used, is towards the ear 
that is being svringed, and if the water is below the bods tem- 
perature the movement is towards the opposite side. While this 
caloric nystagmus can be produced with all healthy labyrinths, 
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if the latter is affected the nystagmus is increased, but if the semi- 
circular canals are completely destroved by suppuration the 
nystagmus is lost. Therefore in existing middle-ear tuberculosis 
if there is a doubtful increase of the caloric nystagmus, it points 
to an extension of the disease to the internal ear; if no nystagmus 
is produced, the labyrinth in its vestibular portion is suppurating ; 
if there is also complete deafness, the cochlear portion containing 
the organ of Cort. is prebably also destroyed by suppuration. 
On this basis the condition of the labyrinth can be approximately 
determined, if the results of the tests in the affected ear ire com- 
pared with the sound side. For comparing the results of the test 
it is useful to measure the time taken from beginning the 
svringing to the appearance of the nystagmus, or the amount of 
water required to produce the symptom, 


For testing for calorie nystagmus the following method may be used 
The ear is best washed out " ~ means of an irrigator with the patient in an 
upright, sitting position, ati the head bent backwards 45 to 60°. The 
COL Water abe 2O- <0) % C., and the hot at 390° to 45° C., must not be 
introduced at too high a pressure. The irrigation must often be continued 
for a minute or more before the nystagmus is produced; when this has 
occurred the flow of fluid must be stopped, as otherwise sudden dizziness, 


evacuation of the bowels, and vomiting may occur Since the cold water 
is better borne than the hot, it is advised to commence with it. Obstrac 
tions in tne meatus (Wax, plugs of wool, &c.), which hinder the action ot 
the fluid on the labyrinth, must be first removed 


When the introduction of fluid into the ear is contra-indicated 
by recent rupture of the drum or old detects, cold air can be blown 
in with Politzer’s bag. 9 This procedure is of great practical 
Importance for the detection of fistula of the semicircular canal. 
When in the horizontal canal a fistula has formed in consequence 
of carious destruction of the bony capsule, on air being blown 
into the meatus there will be horizontal nystagmus to the affected 


side, and on the air escaping, to the other side. 

For the production of * fistula symptoms” one must go ¢ irefully 
work. and not raise the pressure of air in the meatus suddenly or by jerk> 
but slowly and gradually, to avoid damage to the semicircular canals an 


~pread of intection from the middle car 


The further question whether the labyrinthine disease, when 
detected, is tubercular, must be determined by the occurrence o! 
tubercular antecedents, or of active tubercular disease elsewhere 
especially in the middle ear or petrous bone. In any case, th 
practitioner will do well in  stuch cases to consult a specialist 
Phis is important, in order that treatment may not be neglected 
and also the diagnosis may be very difficu! ** the disease 1 
bilateral, or when the middle and internal ¢ both atfected. 
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: With regard to hearing the prognosis is 
ITI Prognosis. bad. Also there is tendency for the 
the disease to advance, and especially to spread to the interior of the 
Osis skull. 
TGs In advanced cases of tuberculosis the treat- 
Bia Treatment. ment must be symptomatic, and is limited 
Bee to counter-liritation of the skin in neighbourhood of the ear. For 
VLE this purpose hourly frictions with spr. ammon, aromat., spirit. 
AOE s formicar., balsam Hoffmann va, or applications of cantharides 
ely plaster to the mastoid process, the place being frequently changed 
MELEE (flving vesication), or spreading antimonial ointment on the bare 
rest skin have been recommended. In severe cases also the methodical 
the use of leeches and cupping glasses may be ordered. Narcotics are 
eo to be used if necessary. 

If the general health is good the labyrinthine operation may 
sed be performed, which lately Urbantschitsch in a case of tubercular 
in an disease of the middle ear and labyrinth has carried out with good 
Rie results. As to the indications and form of operation to be 
ued employed only experienced otologists can decide according to the 

has nature of the individual case. 

HIS The best treatment is preventative; t.e., the most. careful 
eit management of cases of tubercular middle-ear disease. 

n of : The prophylaxis of aural tuberculosis may 

Prophylaxis. be attended to in various ways. The cus- 
ered tom of introducing a dirty fingsr or sputum-intected articles 
os doothpick, handkerchief) into the ear is to be forbidden. 
ae Phthisical mothers must be warned against kissing their children 
wea n the ear, and also against wiping out the infant's mouth with 
PASE lirtv fingers o* handkerchiefs, or infecting the feeding bottle from 
pay spufum. Piercing the jobes of the ear, if performed, should 
aaa he ve with strict cleanliness; ep rings worn by phthisical 

should be disinfected. Sneezing with the nose held must 

oned as dangerous. The doctor raust take care not to 

ly t col infection by catheters, bougies, or Politzer’s Lag. 
An Children with seratches and excoriations in) the external ear 
oH hould be treated till they are well, and any serofulous symptoms 
the same time attenaucd to. Tubercular affections of the 

whe cervical glands and tonsils in children should receive special care, 
sats d, if necessary, be removed. Lastly, for the protection of the 
es tent and others the infective discharge from the ear must be 


ndered harmless. 
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Miltary Tuberculosis. 


Ix contrast with the chronic course of phthisis in miliary 
tuberculosis there is an acute tubercular infection, ino which the 
tubercle bacilli are spread broadcast, a formation of numerous 
tubercles in nearly all the organs rapidly ensuing. Only quite 
exceptionally is it a primary condition from) external infection, 
which would require to be very massive. As a rule it ts secon- 
dary and produced irom within, being an auto-infection from a 
tubercular focus already existing in the body, which by opening 
into a blood-vessel or Iymphatic suddenly floods a whole organ 
or the whole body with tuberculosis virus. One can distinguish 
acute miliary tuberculosis of a single organ, ¢.g., the lungs of 
serous membranes, and acute general miliary tuberculosis. 

The primary focus of a miliary outbreak 


Anatomical 
may be a small and obseure caseous tuber 
Changes. cular nodule, whose detection during: lite 
is impossible, and may be difficult even at the autopsy. ‘“Phus 


the condition may be considered to be due to a primary exogenous 
infection, whereas as a matter of fact it arises from an already 
existing, but latent, tuberculosis. 

The special wiiological question is howls contested, whether 
the miliary outbreak as due to the sudden entrance of a large 
number of tubercle bacilli into the Iwmphatics or blood-stream, oF 
whether the scattered bacilli, which are constantly entering tie 
circulation, can multiply in the blood on account of an increased 
predisposition. Ribbert supports the latter view jy he adduces vie 


varving size and age of the miliary tubercles and the easy detec 
tion of tubercle bacilli in the blood. | As a point of entrance 


the constantly renewed invasion of the blood by tubercle ba 
he mentions the numerous tubercles in the intima of the arte ces 
of the lungs. 


On the other hand, Weigert, Benda and Cornet consider 
the bacilli invade the blood in large numbers, particularly toom 
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the tubercles in the vessel wall. These tubercles of the vessel, 
which have already been described, were first noticed by 
Weigert especially in the large pulmonary veins, and by other 
authors in the veins in the rest of the body, and also in’ the 
heart, the aorta, the pulmonary artery, and the thoracic duet. 

It is also certain, that with the necrosis of tubercles in’ the 
blood-vessels and Iymphaties and the formation of tubercular 
uleers enormous numbers of bacillt enter the blood. Almost 
regularly —in o5 per cent. of the cases—these tubercles and ulcers 
of the vessel wall can be discovered in miliary tuberculosis; on 
the other hand, they are absent when miliary tubercles are not 
present. 

The varying ages of the miliary tubercles noticed by Ribbert 
may be explained by the existence of several tubercles of the 
vessel wall causing infection. On the other hand, v. Hansemann 
has found that the larger and older miliary tubercles are absent 
in acute cases, and that in chronic cases of miliary tuberculosis 
they are no longer true tubercles, but caseous bronchitic nodules 
and small areas of caseous hepatization. Also in recent vears 
tubercle bacilli have been found in the blood of chronie cases of 
tuberculosis much oftener than was previously thought, though 
miliary tuberculosis is not a frequent occurrence in phihisis. “The 
organism is generally able to deal with and overcome the small 
number of bacilli which are constantly entering the blood, as 
explained by recent observations on the pathological and 
anatomical character of phthisis, while it succumbs to a sudden 
massive infection of the v.vod. tt therefore seems that Weigert’s 
view of the wtiology of miliary tuberculosis rests on the better 
foundation, 

Tubereles of the wall of small vessels are not the only cause 
of miliary tuberculosis. Chronic aortic and terial tuberculosis 
and sieve-like perforations of the veins from adjacent tubercular 
foci may also cause the condition. Without the vessel wall itself 
being diseased, miliary tuberculosis may be also caused by peri- 
vascular tubercular nodules rupturing into the lumen of a 
pulmonary vessel, by a small cavity: opening into a vein, by 
rupture of a caseous gland into the aorta, or in connection with 
parturition and abortion. En the last-ementioned condition some 

mm_oof genital tuberculosis, generally in’ the uterus, first. brings 
ihout the abortion, and then by an opening into the vascular 
system of the uterus infects the whole body, especiuly the lungs, 
~The localizaiion of the miliary tuberculosis depends on the 
steoof the rupture of the tubercle of the vessel wails thus mihary 
ubereulosis of the kidney may be set up by a nodule on the 


renal arterv, or of the lungs by a focus in the right side of. the 
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heart, the vena cava, the thoracic duct, or the aorta; while general 
miliary tuberculosis arises from infection of the blood in the left 
side of the heart, e.g., from the pulmonary veins. Also the 
tubercle bacilli after rupture into the thorecte duct, which occurs 
particularly often, the vena cava or the pulmonary artery may 
first reach the pulmonary circulation, and then infect all the 
organs through the systemic system, 

To sum up, we may say of the etiology of miliary tubercu- 
losis, that tubercle bacilli lodged at some spot in the body there 
produce either no ill-effects on a chronic form of tuberculosis, 
but on entering the blood-stream in large numbers cause an acute, 
fatal condition. The degree, amount, anc rapidity of these 
injurious effects and also the entry of bacilli into the circulation 
depend on. various factors. Favourable to these conditions are a 
youthful age of the patient and everything that tends to mobilize 
the tubercle bacilli already existing in the body, such as inflam- 
matory swelling of the glands during measles and scarlet fever, 
operations on tubercular tissues, pregnancy, the puerperium, 
abortion, great mental disturbance, and traumatism. That 
miliary tuberculosis may be the indirect result of an accident 
affecting an existing focus is seen in a case in which a chronic 
encapsuled tuberculosis in the axilla after a severe bruise to. the 
shoulder within three weeks Jed to a miliary infection of the 
lungs and meninges. 

Pathologically, miliary tuberculosis is characterized be the 
appearance of miliary tubercles in) numbers varying with the 
vascularity of the organ and its position in the blood-stream. 
The individual tubercles vary in size according to the duration 
of the disease from scarcely visible points to nodules, which are 
softening in the centre or throughout; they give the organ on 
section a characteristic granular appearance, on account of the 
numerous prominences generally surrounded with a red zone. 
These miliary tubercles are found more or less numerously in 
the spleen, kidney, liver, mucous membranes, meninges, choroid 
and serous surfaces; in the last position they not uncommonly 
produce a coating of fibrin, and effusion into the serous cavity. 
Infarets may occur in the spleen or kidney and hamorrhages in 
the brain. The spleen is constantly enlarged, the liver fre- 
quently so. 

The clinical symptoms of miliary tubercu- 


mptoms and : 
Symp ; losis are produced both by the general 


Course. intoxication and the local damage caused 
in the individual organs by the formation otf tubercles. [his 


explains the indetinite, variable nature of the disease. 
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The commencement is usually sudden, but may be gradual, 
lasting several days with prodromal symptoms, which may vary 
according to the localization. «The typhoid, pulmonic, and 
meningeal forms have been distinguished. 

The typhoid symptoms are a consequence of general intoxi- 
cation, and consist of fever, increase in the pulse-rate, fall of 
blood-pressure, and bad general condition. The fever runs no 
characteristic course, it is ssually high, continuous, remittent, or 
intermittent, sometimes @ oo of the inverse type. In old patients 
the fever is usually absent or is only slight. The pulse is 120 
lo 150 a minute, itis small, weak, and not uncommonly dicrotic. 
The blood-pressure is correspondingly diminished. — Bleedings 
from the nose, bowel, or retina are very rare. The bad general 
condition is shown by the complete loss of appetite, by persistent 
diarrhaea, and by the toxic eifect on the nervous system, The 
seftened spleen is constantly enlarged, sometimes to three or six 
times tis normal size. Herpes, roseola, and albuminuria are more 
rarely seen, 

The pulmonic form of general miliary tuberculosis has the 
same symptoms as acute miliary tuberculosis of the lungs, the 
relative frequency of which is due to the faet that the lungs act 
as a filter to the tubercle bacilli in the blood. Besides the fever 
and rapid pulse the lung symptoms are prominent. They con- 
sist of frequent, generally, dry cough, dyspneen, and even 
orthopnea. Tn marked contrast with the symptoms the physical 
SIQUS: Are. Onis slight, and consist of scanty, diffuse, catarrhal 
signs, of accentuated vesicular breathing, and = of indetinite, 
rapidly changing, accessory sounds, chiefly numerous, fine rales, 
which ean be heard quite early. Aecording to whether the miliary 
nodules in the june are small, but of the same size, or vary in 
development and caseation, the two forms of uniform or non- 
uniform pulmonary miliary tuberculosis can be distinguished. 
The amount of inflammation of the parenchyma of the lung and 
bronchial mucosa is different in the two varieties, and the amount 
of these changes again determines the presence of a mucoid or 
mucopurulent expectoration, The damage to the pulmonary 
circulation is shown by very accelerated, superticial breathing, 
acute distension of the lungs, and particularly characteristic 
cyanosis, especially of the nose and lips, with a very pale face, 

The symptoms are only clearly marked if the patient has also 
Dronchopneumonia; if the lung parenchyma is not implicated, 


then extensive miliary tube losis of the @ 


symptoms. Towards the end cedema of the extremities occurs, 


and also involvement of the pleura and pericardium, producing 
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pains, friction rubs, and Jater effusion; the fluid ts not uncom- 
monly haemorrhagic. 

In the meningeal form of miliary tuber-etosis the general 
toxic symptoms, such as headache, vertige Jaibness, apathy, 
and stupor rapidly increase. Vomiting, sleeplessness, contrac- 
tion of the muscles of the neck, eramp, clovie spasms, deliriuin, 
frequent groans and cries, with fever and slightly increased but 
very weak pulse, point to the brain being affected. In this stage 
the discovery of tubercles in the choroid is of importance, 

é ‘ The diagnosis of miliary tuberculosis is the 
Diagnosis. more diffieult the fewer local signs there 
are of the implication of various organs, especially at the begin- 
ning of che disease. In children and old) people the objective 
signs of the pulmonary form are often + little characteristic that 
the diagnosis is more a matter ef conjecture than certainty. Of 
special importance in such cases is the examination of the lungs 
with the Roéntgsn-rays during complete cessation of respiration. 
The Roéntgen pieture of miliary tuberculosis of the dung is: par- 
ticularly characteristic ata time when other signs are still absent ; 
and consists of a very typical, diffuse, fine marbling of the lung 
areas, Which according to Levy-Dorn is due to inflammatory 
hyperemia round the miliary nodules. Tf at the same time an 
old tubercular focus can be found at the apex or hilus of the 
lung, or anvwhere else in the body, or if the history indicates a 
previous tubercular disc ise, our attention is: the more directed 
towards milisry tuberculosis, and an examination of the blood 
for tubercle baci becomes specially necessary. This must be 
done early, if it is to be of value for diagnosis, since the bach 
can usually be found in large numbers in the circulating blood 
for only a short time after their entrance. The most suitable 


method of examining the blood has been deseribed in) Chaptet 


Nebts 

If there is a probability of the meningeal form of miliary 
tuberculosis the evamination of the cerebrospinal Muid for tubercle 
bacilli is still more likely to be successful, The process has 
been described in the chapter on TPubereular Meningitis. In these 
cases the ophthalmoscopic examination of the eve is also very 
important, since in 75 per cent. of them six or more tubercles can 
be found in the choroid, in the form of teht, what -OTeV, O1 
yellow, rounded or elongated spots with faded edges. 


The differs itial diagnosis must be made from pneumonia, 
a | 


nt fever, septicemia, acute mania, acute non-specih. 
bronchitis (in old people), capillary bronchitis (in children), and 
from dabour, abortion, and puerperal infection. By exclusion 


the correct diagnosis may be often arrived at. 
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Very difficult is the differential diagnosis between general 
miliary tuberculosis and typhoid, Apart from: the results of 
bacteriological and serological tests, the presence of a typhoid 
epidemic, a typieal typhoid fever curve, a slow pulse at the com- 
mencement of the disease, the tongue at first with red edges and 
later diffusely red, the pea-soup diarrhoea, and a dicrotic pulse 
indicate typhoid ; tubercular antecedents, exposure to tubercular 
infection, a tubercular focus in) some organ, irregular fever, 
marked dyspnoea or cyanosis with slight signs in the lung, 
pleuritic or pericardial complications, herpes at the commence- 
ment, and early loss of strength are in favour of miliary tuber- 
culosis. — Bronchitis, splenie tumour, leucopenia, and diazo- 
reaction may be present in the typhoid form of miliary tubereu- 
losis as in enteric fever. 

Puerperal disease is so difficult to distinguish from miliary 
tuberculosis that it has been strongly recommended that every 
case dying after child-birth should be examined post mortem, 
both for the purposes of accurate puerperal stacistics and in the 
interests of the doctors attending continements. This is an 
extreme view, but in all feverish conditions after child-birth 
miliary tuberculosis is to be thought of. Indicative of miliary 
tuberculosis, besides the already mentioned symptoms, — are 
meningeal signs, absence of rigors, and the discovery of tubercle 
bacilli in the blood or of tubercles in the choroid; while in favour 
of puerperal fever are injuries in the genital tract, retinal 
hemorrhage, and the presence of septic organisms in the blood. 

The use of test tuberculin) injections is) strongly contra- 
indicated if there is even a suspicion of miliary tuberculosis, 
while the cutaneous test is found to throw no light on these 
cases. But a very. positive conjunetival reaction is very much 
in favour of miliary tuberculosis. 

: The prognosis 1s absolutely bad. Acute 

Prognosis. miliary tuberculosis is still incurable; in 

the several eases that have been recorded the correctness of the 
diagnosis is doubtful. Sometimes after a more chronic course 
lasting weeks or months, with periods of alternate improvement 
and relapse, the fatal issue is reached. This occurs especially in 


that form of pulmonary miliary tuberculosis in which the nodules 


are not uniform. 
The treatment of miliary tuberculosis is 
Treatment. chiefly symptomatic ; the strength must be 
maintained by a light, easily digestible fever diet, the heart 
supported by cardiac tonics, and the fever treated by livdriatic 
measures and drugs. If the fever prevents the taking of food, 
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single doses of pyramidon (2 to 5 gr.) may be given two to thi 
hours before food. Pains, severe cough, and breathlessness m 
be met with the tce-bag and morphia or its derivatives. 
According to ov. Hansemann acute miliary tubereulos 
being the most definite form of tuberculosis, should respond 
tuberculin treatment; but this is not true, for the simple reas 
that the organism in miliary tuberculosis is no longer capable 
undergoing active immunization, The treatment of mile 
tuberculosis hy tuberculin is therefore not onty useless, but 


contra-indicated. 
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CHAPTER: NEV. 


Scrofula. 


AFTER the word scrofula had been used for 


Pathology and 
Etiology. 


decades as a general term for all chronic 
forms of inflammatory disease associated 
with swelling of the glands, Laennee identified it with tubercular 
disease of the glands, and Virchow with a special pathological 
constilution, connected with detective assimilation. “The abnor- 
mality of assimilation consists in’ deficient utilization of the 
nutritional substances brought to the tissues by the blood-stream 
and in a defective tissue formation from the insufficiently utilized 
materials ; from this resulis an overloading of the whole lymphatic 
system. The nutritional defects in the tissues also explain their 
abnormal sensibility. to external irritation and their marked 
tendency to react with inflammatory changes of a special charac- 
ter, Which run a chronic course, relapse frequently, and show but 
slight signs of healing and formation of normal new tissue. The 
anatomical foundations of serofula consist of hyperplasia, pro- 
liferation, and degeneration particularly in) the glands, the 
Ivmphatic organs, the skin, the mucous membranes, the sub- 
cutaneous Ussues, the bones, and the joints. 

The discovery of the tubercle bacillus has not advanced the 
comprehension of the pathological anatomy of serofula much 
further, chietly because the comprehension of serofula, according 
to the presence or absence of tubercle bacilli, has undergone 
many changes and is still so differentls considered by different 
authors, “chat one can scarcely find in two text-books the same 
definition, eseription and limitation of serofula ’ (Liter). We 
will return, therefore, to the question after considering the causes 
and nature of serofula. 

The results of histological and bacteriological examinations 
of manifest cases of scrofula show that it is a separate disease, 


and distinguish it from tuberculosis. Neither in serofulous 
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disease of the skin nor in the chronic lymphatic hyperplasia need 
tubercle bacilli or their special products of regressive meta- 
morphosis be found. Further, the result of the tuberculin’ test, 


whieh is the most definite and specific reagent for detecting 
tubercular infection, is negative in serofulous children, and she - 
that the condition cannot be considered as identical with +) 
tubercular disease of childhood. But Peer sull considers t 94 
no typical cure of serofula has been brought forward which (2! 
not react to the cutaneous test. 

It is certain that serofulous children very frequently give a 
strong reaction to the cutaneous test, and that the characteristic 
eczematous, catarrhal and inflammatory hyperplastic changes in 
the sking mucous membranes and lymphatic systems, not: only 
sometimes, but even relatively frequently, develop into local and 
general tuberculosis. Further, the Ivmphatic glands, which are 
very typical of tuberculosis, even when they are only swollen, 


very often show tubercle baci on section or as the result of 
animal inoculation. According to Weichselbaum and his school 
a Ivmphatie gland infected with tubercle bacilli need not always 
show specific changes. 

In this debated question of the cetiology of scrofula Cornet 
emphasizes the importance of the tubercle bacillus. Ele distin- 


cuishes three forms of scrotulas a tubercular form caused by the 


tubercle bacillus, a non-tubereular pyogenic form and a mixed 
form of both infections. ‘Thus in scrofula there is both a primary 
and constant congenital abnormality of constitution, ziniel, “2 
secondary and variable but extremely important factor of bac- 


| 


terial infection. Aecording to the infection being with tubercle 
bacilli alone, or with pyogenic organisms, oF with a mixture of | 
both, follows the production ot local or general tuberculosis of | 
childhood, of pure scrofula, or of serofulo-tuberculosis. Eno the 
last case itis not always possible to determine whether the tuber- | 
cular infection is grafted on to a previously existing scrofulous 


condition, or whether the symptoms, whieh at first were con- 
sidered to be serofulous, were not from the first due to an infec- 
tion with tubercle bacilli. This uncertainty does not change the 
fact, that every person who clinically is at first only suffering 
from serofula, runs the danger of becoming tubercular, and that 
even the greater part of scrofulous children become tubercular. 
The further question arises, whether tubercle bacilli can entes 
the body of serofulous persons and lodge there, without leaving 


behind anv recognizable changes at the point of entrance, oF 
whether the serotulous changes in the skin and mucous mem- 
brane prepare the ground for their existence ; and further whether 
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in order to arrest the infection the glands must be previously 
altered by bacterial or toxic action or not, “Po these questions 
ho certain answers can vet be given. 

The simplest explanation of the connection between scrofula 
and tuberculosis is that of v. Baumgarten, who considers that 
they are both forms of congenital tuberculosis. 

According to Soltmann, only the liberated toxin of the 
tubercle bacilli passes through the placenta from the mother to 
the foetus and produces a non-bacillary, hereditary, toxic tuber- 
culosis, which is scrofula. 

A. Czerny separates a symptom) complex belonging to 
scrofula from tuberculosis, and Gesignates it an exudative dia- 
thesis after making sure of its non-tubercular nature. The 
exudative diathesis of Czerny is theretore a non-tubercular form 
of scrofula, and is a congenital, abnormal tendency appearing 
in children, whose parents suffered from the same condition, from 
psychopathic disturbance, or from gout, diabetes or obesity, or 
more rarely from tuberculosis. “Phe condition may show itselt 
even in infaney either as malnutrition or as abnormal fatness, in 
both cases it is a consequence of the same defect in assimiladon, 
especially mal-assimilation of fats. “The principal signs of the 


exudative diathesis, according to Czerny, are cartographic 
tongue, porrigo, seborrhava, prurige, circular caries of the teeth, 
hyperplasia of the tonsils, tendency to frequent catarrh of the 
air-passages and phiyetenular conjunctivitis. 

Meso Heubner distinguishes a symptom complex correspond- 
ing with the exudative diathesis, of a constitutional non-tubercular 
nature, and calls it Iymphatism. 

Escherich speaks ino such cases of a Iwimphatie Constitution, 
and with Moro upholds the view that serofula is nothing else than 
tuberculosis developing in the form of Iwimphatic constituion 
(status Iymphatieus of Escherich, tvaphauism of Teubner, 
exudative diathesis of Czerny and Moro). The exudative diathesis 
is to a certain extent the precursor of serofula; the former being 
primary and congenital, and the latter a secondary, vequired 
condition, caused Dy tubercular infection, Only from this 
diathesis can scrofula be produced, since in non-lyaphatic (non- 
exudative) children the results of tubercular infection are shown 
by quite other svmptoms. One can accept this definition of More 
and describe serofala shortly as the tuberculosis of Ivimphatic 


1 


(exudative) children. So much the more are we obliged to hold 


fast to the primary, decisive components, which are characteristic 
of the scrofulous babi, and to connect scrofuka with a deiinite 
symptom complex, which is neither purely exudative ner purely 
tubercular. 
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For long have two clinical forms © serofula 


Symptoms and 


been distinguished, the torpid id the 
Course. 


erethistic. 


ee reteecnemen eeciammanem 


The torpid form ts characterized by a heavy build, a faded 
colour, pasiv appearance, oarse features, thick swollen nose, 
prominent lips, pendulous abdomen, visibly enlarged glands, 
sluggishness of the body functions and phiegmatic tempera- 
ment; itis the result of slow, deficient tissue changes. 


ceanmnnetom ci pretmenernerectemeawentiiet 


The erethistic type is shown by a slender build, delicate pale 


skin, seanty adipose tissue, slight muscles, sensitive vasomotor 
system (blushing and sudden pallor), blue sclerotics, bluish-white 
shining eves, swollen lymphatic glands, active temperament and 


excitable nerves; it is the consequence of greatly accelerated 
tissue changes. 

In both forms the hyperplastic swelling of the glands is the 
Most prominent feature, They are the best sign of the peculiar 
characteristics of serofula, such as the exceptional irritability ot 
the Ivinphatic elements or the tendency to proliferation. Thereby 
is produced congestion of the Iwmphatic vessels, and this in turn 
causes deficient nutrition in the glandular tissues, ending in 
caseauion. 

Phe glandular swellings in the torpid form) affect chiefly 
the peripheral glands, and in the erethistic form especially 
the visceral glands, the bronchial more than the abdominal. 
The peripheral Ivmphatic swellings occur chiefly in’ t] 
and side of the neck, and the region under the ja 
anilla and) groin are more rarely affected; the swelln 
primary, and independent of any affection in the region draming 
into the gland: it occurs without fever or pain; the glands vary 
in size from that of a pea to a walnut, or larger; they swell up 
and subside again, and may disappear altogether, or remain in 
the same condition. The swelling of the glands of the neck may 


s ~ 


reach a high degree, so that the neck looks like that of a pig | 

(seropha sow, serophula a small pig); the glands may remain 
j hard tor a long tine. Hf pyogenic infection of the glands oecurs 
through the skin or mucous membrane, they suppurate and adhere : 

to the skin, whieh becomes aedematous and of a bluish colour: 

finaliy they break externally and form sinuses, which discharge a 

whitish, flaky. purulent fluid, and at fast heal, leaving extensive 

sears. “Phus in the first stage of serofula there is a primary 

hivperplastic Iwmphoma, which becomes secondarily infected with 

streptocecet, staphylococci, or tuberele bacilli; only in’ the Iasi 


ease will the serofulous Ivmphatic glands be tubercular. The 
; form of tubercular infection of the glands has been’ further 
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differentiated by Abramowski, in such a Way as to explain the 
very considerable difference between the two forms of scrofula; 
he considers that the torpid form arises from the alimentary tract 
through infection with bovine bacilli, and that the erethistic form 
is produced by infection through the air pas ages with human 


bacilli. It is a hypothesis for which much may be said 

The other characteristics of scrofula are the affections of the 
skin and mucous membranes. 

On the face can be seen in the region of the cheeks, chin, 
mouth, nose, eye, and ear, and more rarely on the hairy scalp, 
papular, vesico-pustular, squamous or seborrhaeic eczema (por- 
rigo). This eczema may lead to localized tuberculosis of the skin 
through entrance of bacilli, But one must not consider every 
case of chronic eczema, especially the eezema on the face and 
scalp of infants associated with digestive disturbance, to be due 
to serotula. 

There are many scrofulous signs connected with the eve, ear 
and nose. Characteristic changes in the eves are thickening of 
the edges of the lids, and inflammation of the Meibomian glands, 
conjunctivitis Iymphatica, herpes of the conjunctiva and cornea, 
ulcer of the cornea, phlyctenular keratitis with the subjective 
symptoms of photophobia, blepharospasm and lachrymation ; in 
the ears serous and seropurulent otitis media; and in the nose 
rhinitis, coryvza, and ozena,. 

The irritating secretion from the mucous membrane. leads 
further to other changes, such as the characteristic crusis, cracks, 
and swelling of the upper lip, moist eczema and impetigo of the 
external ear and meatus, of the inner and outer angle of the EVE, 
my the evebrow, eyelids and cheeks, and irregular arrangement 
of the evelashes. Acne, furunculosis and subcutaneous abscesses 
with necrosis and ulceration may also cecur. Changes in the 
skin of the trunk and extremities are not common. Chronic forms 
of urlicaria, intertrigo and eczema of the skin folds (strophulus, 
lichen urticatus, intertrigo) and rarely diffuse furunculosis may 
be met with, 

Among the affections of the mucosce chronic pharyngitis is 
a constant sign of serofula. Compared with other forms it is 
characterized by swelling of the submucous Ivmphatic tissue, 
Which in consequence of the longitudinal arrangement of the 
follicles leads to raised folds of mucous membrane on the posterior 
wall of the pharynsy ; the mucous membrane has a wavy appear- 
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ance. The lymphatic ring is affected at the same time in. the 
month Po nasophe: OSE tonsil and the 
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crypts of the tongue are reddened and inflamed, and produce 
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a glairy, purulent: mucus; the cartographic tongue and circular 
caries of the incisor and canine temporary teeth complete the 
picture. Adenoid vegetation also form part of the chronic hyper- 
plastic inflammation of the nasopharyns ; but they must not oe 


srintiaenmntitineimarenenthit 


considered by themselves to be evidences of scrofula, since they 
frequently occur in children who are not scrofulous. Salge lays 
stress on this and recommends that adenoids without other signs 
of serofula should be considered as the Iymphatism of Teubner. 
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With the increase in the size of the Ivmphatic organs, glands and 
tonsils the swelling of the thyroid and spleen must be classed. 

Other atfeccions of the mucous membranes are the non- 
gonorrhoeal, seropurulent vaginal discharge and inflammatory 
infiltrations of the labia met with in girls and the balanitis of boys. 

More important are the frequently relapsing catarrhs of the 
larynx and air-passages with symptoms of pseudo-croup and 
catarrh of the bronchial mucosa followed by non-tubercular swell- 
ing of the bronchial glands; the latter in serofulous children may 
produce asthmatic symptoms. 

Of similar importance are otherwise unexplained symptoms 
connected with the gastro-intestinal canal (dyspepsia, anorexia, 
oral fostor, periodic vomiting, attacks of mucous endocolitis, 
habitual constipation), and as a result of these conditions swelling 


of the mesenteric glands. 

Changes in the periosteum, bones and joints: very soon 
assume the characters of local tuberculosis. In individual cases 
it is usually impossible to decide whether the chronic inflammatory 
changes were at first scrofulous, or were tubercular from the com- 
mencement. 

The most frequent general symptoms of scrofula are as fol- 
lows: Alterations of nutrition, arrested growth, amyloid disease, 
occasional fever, secondary anemia and lymphocytosis. The dast 
consists of a very .iarked inerease in the large Ivmphocytes, the 
amount of whieh runs parallel with swelling of the glands, and 
: distinctly diminishes as the  serofula improves. Implication of 
j the nervous system is shown by enuresis, night terrors, migraine, 
and also by a distinet pallor of the skin and mucous membranes, 
which is aot due to anwmia, 

Scrofula is a very frequent disease ot children; it attacks 
females more often than males. The torpid form occurs particu- 
larly between 1 and 5 vears, while the erethistic form is met more 
often in the first school ages and not rarely lasts over the period 
of puberty. Scrofula runs the course typical of a chronic disease, 
Cases are often seen in which it lasts from the first years of fife 
to puberty, and then results in complete recovery. The torpia 
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form usually runs a favourable course; not so the erethistic form, 
which tends to frequent relapsing catarrh of the air-passages and 
after a shorter or longer time to pulmonary tuberculosis. 

Monti distinguishes three — stages — ot 


1 


Diagnosis. Hut this rather makes the dia- 


scrofula;s 
gnosis more ditfeult than easier. We recommend that a picture 
of the disease as a clinical entity should be borne in mind, and 
the characteristic symptomatology recognized in the vulnerability 
of all the tissues, in the catarrhal and eezematous changes in the 
mucous membranes and skin and the inflammatory hyperplastic 
changes in the lymphatic system, in the obstinacy of the condi- 
tion and its ebb and flow, in its tendency to relapse without cause 
and in the multiplicity and combination of the local foci. Tt is 
of importance cor U diagnosis, whether the parents in their 
youth suffered from ofula or tuberculosis. “There will then be 
usually no diffleulty in the diagnosis, or only in the distinction 
between the exudaiive diathesis and lymphatism. The cutaneous, 
percutaneous and subcutaneous tuberculin tests can also be used, 
but the conjunctival test for scrofula in voung children is strongls 
contra-indicated, 

The differential diagnosis musi be made from leukeemic and 
pseudo-leukeemic swellings of the gugular glands, which are not 
adherent to the skin, have no peri-adenitte infiltration and do 
not swell and become painiul with tuberculin. Also leukamia 
can be distinguished by the blood examination. Secondary 
diseases of the regional glands are distinguished trom) primary 
scrofulous glandular tumours by the fact that they either rapidly 
subside with the condition which causes them, or, if they sup- 
purate, form a simple abscess, which quickly heals. 

Scrofulous eve diseases are recognizable by the nodular 
deposit in the conjunctival limbus and cornea. “They begin with 
a conical efflorescence, at the apex ot the cone ulcers form, and 
quich]\ heal, often in eight to fourteen days; but very frequently 
return, sometimes in the same, sometimes ino the other, eve. 
Phiyctenules of the cornea heal with or without opacities, accord- 
ing to the depth of the ulcer; the formation of pannus is rare. 
In all cases the characteristic points are the nodular, not diffuse, 
commencement in the outer part of the eve and the tendency to 
relapse with the production of chronic inflammation of the lids 
and neighbouring skin. 

The decision whether otitis media is serofulous, tubercular, 
or due to some other cause is not usually possible. Often the 
TPE 


{ = 
panied by photophobia and chronic snuffling point to the sero- 


eegema and changes in the eve and the nose, accom- 


fulous origin. 
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The diagnosis between serofuia and congenital syphilis may 
be particularly difficult. In favour of syphilis are eruptions on 
the skin in the neighbourhood of the glabella, the evebrows and 
the chin, the presence of condylomata and radial sears in. the 
mucous membranes, the localizatron of bone disease between the 
diaphysis and the epiphysial cartilage and in the skull and nose, 
very scanty growth of hair, absence of the evelashes, brittle, thick 
nails and multiple but slight swelling of certain groups of glands. 
The results of treatment will also afford indications. 


d The prognosis of scrofrla is generally good, 

Prognosis. but less so if caseation of the glands has 
commenced. The serofulous eve changes leave behind no, or 
only slight, permanent injury to sight, but very rarely they may 
cause blindness. 

Monti’s statistics of scrofulous cases show that 70 per cent, 
recover and only 5 per cent. die. But if it attacks children, who 
are in a very bad state of nutrition and who are living under 
very unhygienic conditions, the danger of the supervention of 
tuberculosis is increased, especially if there is much exposure to 
infection. Also intercurrent diseases, such as inflammation of 
the lungs, catarrh of the bowels, anaemia, rickets, &c., relatively 
frequently terminate fatally, as do acute infectious diseases 


(measles, scariet fever, whooping cough, diphtheria), to which 


serofulous children offer little resistance. ft has been remarked 


that measles and whooping cough very frequently transform a : 
latent tuberculosis into the florid ivpe. 
In the treatment of scrofula the hygienic 


Treatment. factors must take the first place. Ofien the 
removal from coutined, damp, dark dwellings and from = tuber- : 


cular infected surroundings will be sufficient by itself to produce 
a marked change in the children. Among the poorer classes it 1s 


very desirable that serofulous children should be removed for 
some time to healihy convalescent homes. 

The second place is taken by dietetics, particularly when 
dealing with exudative conditions. On account of the intolerance 
the children have of fats, especially that contained in milk, all 
forms of fatty food must be avoided. The supersensitiveness to 
milk fat even in sucklings may require a reduction of the fats in 
the mother's diet, a diminution of the number of feeding times 
and a partial replacement of the mother’s milk by artificial food 
poor in fats and rich in carbohydrates. From the first year on- 


: 


wards the daily amount of milk must be limited to a pint. Its 
place must be taken by carbohydrates in the form of fresh, green 
vegetables, potatoes, white bread, rice, fresh fruit and some meat, 
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While eggs taken regularly are unsuitable on account of the 
amount of fat in the yolk; the amount of butter must also be 
diminished as far as possible. The importance of this form ot 
dietary in scrofula is considerable and has only recently been 
recognized. 

The physical factors in the treatment should include proper 
air, light, water and exercises. Also gymnastics, massage and 
electricity may occasionally be employed with good results. The 
physical treatment promotes the activity of the skin, regulates 
the circulation, increases the power of the respiratory muscles and 
the heart, hardens the system and accelerates nutritional changes. 
But it is necessary that this treatment should be regulated, 
especially the hydrotherapeutic measures. In cases of erethistic 
scrotula and weakly anamic children one can begin with dry 
friction of the body (once or twice a day for ten to) twenty 
minutes), proceeding after several weeks or months to tepid 
sponging, and only very slowly after the general condition has 
considerably improved using cold frictions. These measures 
should result in improved circulation of the skin, inereased 
appetite and better temper. 

Equal care is required in ordering salt baths. The salt baths 
can be made with common salt or sea salt (1 to 2 Tb. in 12 gallons 
of water at 33° C. for quarter to half an hour). Specialists in 
diseases of children assert that in general too much use is made 
of baths. The fact is that under-nourished, erethistic, serofulous 
children derive no good fr oy baths, but rather harm, while fat, 
pasty cases are promptly in) «enced for the better. 

Yo a large extent the general treatment of serofula is that of 
tuberculosis of children; therefore it is best carried out in 
special sanatoriums, where it can be combined with suitable 
discipline and education. 

The climatic treatment, for which the resorts on the North 
Sea are particularly suitable, and sea baths are mentioned in the 
next chapter. Tlere we need only refer to the sovereign effects 
of the sea in serofula by quoting Baginsky’s opinion, that after 
centuries of experience with many thousands of children there are 
no measures known nearly as efficacious as the sea, ‘‘ which in 
its general effects has specitie and incomparable properties.” 

Inunction treatment may also be used, especially if salt baths 
seem to be not yet applicable; its method of use is given in the 
next chapter. 

Of internal remedies cod-liver oil has long enjoved a special 
reputation; but it) must only be given in the cooler months 
of the vear and in the absence of fever and diarrhoea. Tf the 
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pure oil cannot be taken, one of the numerous preparations con- 
taining it may be tried. Iron (syrup. ferri. iodid.), todine and 
creosote may also be given. Guaiacol carbonate (2 to 5 gr. several 
times a day) alone or in ode-liver oil, creosotal (6 to 8 drops 
several times a day) and sirolin may also be ordered; but none ot 
these remedies have much effect alone. For accelerating nutri- 
tional changes the internal vse of chloride of sodium has been 
warmly recommended 5 the natural salt springs may be imitated 
by a combination of sod. chloride 20, sod. bicarb. 30, sod. 
sulphate 50 parts (15 gr. in haifa pint of warm water). 
Systematic tuberculin treatment is indicated if the tuberculin 
test is clearly positive, showing the presence of a tubercular 
element. We recommend the use of either Koch's old, or the 
albumose free preparation in afebrile cases, beginning with the 
smallest dose (.oor c.mm.), which must be slowly and carefully in- 
creased; more than 1 to 10. ¢.mm, should not be used; if necessary 
the treatment may be repeated after a pause. By careful specifi 
treatment, with which harny can be never done, the whole consti- 
tution of the child will be made more resistant to scrofulous and 
tubercular influences. Salge noticed a marked improvement 1? 
the local serofulous condition and the general state ending in 
complete recovery. The striking: ettect of tuberculin in’ serofula 
has also been observed in the Cologne clinic for childre: 


(Dautwiz). Vhe result of the tuberculin treatment at the Berlin 


University clinic for children in all serofulous children, especially 


those which gave a strong v. Pirquet’s reaction, showed, too, 


disappearance of the external signs of scrofula (phiyetenula, skin 


improvement of the general condition, 


Fhe local treatment of serofulous affections of the n and 
mucose are important. Small patches of eezema may be treated 


with une. hvdrare. precip. Large areas of eczema of a sebor- 


| 
rheeic nature on the face and head must first be cleansed wit 


oil, and then treated with zine paste (zinc oxid., amyl. aa 25, 


tubereulides), increase in the appetite, merease in weight, and 


vaseline ad 100), or, if necessary, the affected areas may he 


painted with 10 to 20 per cent. silver nitrate solution. Washing 
with water or any form of soap must he interdicted. [f ulcers 


already exist, an ointment of argent. nitrat. .1 to .2, balsat 
peruy. 1 to 2, vaseline 20 parts may be used. 


For the affections of the eve (phlyctenula) yellow oxide « 
if there is a suspicto! 


] 


mereury or insufflations ¢ 
i ; i 1) 


nt: f 


sep infection 


cleansed with drops of zine sulphate (4 per cent.),  Recet 


corneal infiltrations and advancing ulcerations are to be first me' 


iether sistas 
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‘on f with drops of atropine and lukewarm compresses (several times 
and 4 a day for one to two hours). Bandages are better not employed, 
eral 4 except when deep ulcers of the cornea are present, and then only 
rOps when ordered by specialists. 
eof Affections of the nasal mucous membrane, which generally 
utr start in {ie eye and relapse frequently, may be treated by wash- 
UN ing out the nose with 2 per cent. salt solution, or if the secretion 
ated is copious and feetid boracie acid or tincture of myrrh may be 
sod. added, and sozoiodol (1 to 20 parts of starch) insufflated. Ulcers 
and numerous crusts are best treated with ung. lvdrarg. precip. 
ulin : the crusts must be removed, and the ointment then Jaid on 
ular 2 thickly. In ozena irrigation is necessary to remove the crusts 
the and secretion, we have had good results from} to 2 per cent. 
the guaia-sanol solution. ‘Purban recommends that after the Irrigaa- 
y in- be tion a snuff of iodol, tannic acid and borax aa should be used, 
sary at first five to six times, later three times a day. 
CTH : The glandular tumours are best treated) by conservative 
nsti- : measures, Since the loss of blood entailed by operative treatment 
and is very bad for the patient, and there is also a danger of setting 
won : up miliary tuberculosis or meningitis. Only in softened glands 
goin with abscess formation, in very large swellings and those causing 
ful severe pressure symptoms are surgical measures indicated. With 
drei suppurating glands, which are nearly breaking through the skin, 
erlin an attempt may be first made according to Calot by repeated 
ally : punctures and compression bandages to produce a better cosmetic 
ear q result than by operation. The outward application of iodine 
skin (sod. hydroiod. 2, lanolin 50, or iodol, pur. 3, lanolin: 50), and 
and 7 of ung. potas. iodid and iothion-lanolin ointment is of service, 
The treatment of periosteal, bone and joint affections must 
Y and 3 follow conservative lines. [flere it: must not be forgotten that 
eated E scrofula is essentially a constitutional abnormality, and that an 
ebor- q improvement in the constitution must be the first aim of all treat- 
with ment. This must chiefly be sought by removal from unhygiente 
eS i 4 surroundings, by regulating the diet and nutrition, by hardening 
Ly he E the patient, and by preventing all forms of infection. 
shing 3 : The outlines given of the constitutional 
leet ; Prophylaxis. treatment show what is required for the 
alsa E prevention of scrofula, The prophylaxis of the seconda.y, tuber- 4 
cular component of the scrofulous condition is considered in the i 
de ot 7 next chapter. 
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Tuberculosis in Children. 


Piivt tuberculosis in children must be care- 


Origin and 


fully considered ino relation to the eflorts 
Course. 


bemmg made to check the progress OF tite 
disease in general, is shown by the results of post-mortem exami- 
nation and the experience of the cutaneous tuberculin test. Wi 
know that the trequeney of tubereulosis in the dead body rises 
from about 153 per cent. in the first vear of life, to 7oO per cent, 
between the ith and rath vears, that fatal tuberculosis augments 
in frequency with increasing age, and that even from 7 years old 
and onwards healed tuberculosis with cicatrization and caleitien- 
tion is found. Adsoitas known that the trequenes ot tuberculosis 
as a complicauion in those dving from other causes rises from: 2 
pet cent. in the tirst Ved, 4 OVEr 450 per cent. between the bith 
and 14th vears, that non-fatal tuberculosis becomes more com- 
mon with increasing age, and that of ths poorer population ot 
large towns, who reach the age of puberty, up to og per cent. are 
infected with tubercle. 

From the facts the very important inference can be drawn, 
that tuberculosis is a children’s disease. In infaney it is certain) 
rare among those that are apparently healthy, but increase 
rapidly as the age PFrog;¢resses 5 it loses atter the ave OF 7 (UMS 
iendency to generalization, thanks to the increasing powers of 
resistanee of the organism, and runs a more chronic course ot 
even becomes healed. 

With the question of the origin of the tuberculosis of child- 


hood must be considered congenital tuberculosis, in which the 
tubercular changes already occur before birth, and he. ars 
tuberculosis, which results from the transference of the virus 1 
the sperm from the male, or more frequently during intrautermn 
life from the mother, the organic changes, however, only appear- 
ing during extrauterine existence. Hlowever, in far the greates 
number of cases of tuberculosis of childhood the infection Was 
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contracted from. outside atter th. Puberculosis of the parent 
firstly acts by producing infecuion in the family, and secondly by 
producing an hereditary predisposition, te., an imereased sensi 
tiveness to external inteetion. En the same way in serotula there 
is the same inborn predisposition for tube. ulosis, whieh by mans 
weakening influences (underteeding, detective hygiene, ehildren’s 
diseases, especially measles) is raised inte an acquired inereased 
sensitiveness to tuberculosis, 

With regard to the tubercle bacilli themselves ther can be no 
doubt that the infection with the bovine type may be dangerous 
for children, and that the conditions tor resisting the infection 
are the weaker the younger the child is. But the chief source of 
infection for the child remains the human type of bacilli. This 
is undoubtedly proved by the experiments of Gattky and Rothe 


at the Berlin Institute for Infectious Diseases, whe | 


A the inocu. 
lation of mesenteric and bronchial glands of yoo children on 
guinea-pigs found chat in seventy-eight cases a tubercular infec- 
tron Was produced, ty S@venty-Six ot Whieh “t pure eulture Was 
obtained, being in seventy-Hve cases (98.7 per cent.) of the 
human, and in only one of the bovine type. Thus Rach’s view 
is completely contirmed, thet the risk of bovine infection in 
children is considerably less than the danger of infection with 
human bacilli. 

The channels by which the bacili enter the child's body are 
known, only their relative importance is undecided. Certain)s 
aerogenous infection plays an important part in children, but 
especially in infants and voung children a less frequent one than 
intestinal or alimentary infection. This appears to be contra- 
dicted by the facet that in the above-mentioned seventy-eight cases 
in forty-two both groups of glands were affected, in fourteen only 
the mesenteric, and in twenty-two only the bronchial glands; the 
bronchial glands were thus affected oftener than the mesenteric. 
But this may be explained by the facet that in children) the 
bacilli may enter by the digestive apparatus while the. first 
localization of tuberculosis appears in the glands of the respiratory 
organs. This may oceur from) human bactili, which have 
entered the mouth, being either carried directly to the bronchial 
glands through the Ivmphatics, or reaching with the food: the 
digestive apparatus may pass through the intestine and the 
regional lymphatic glands into the lymph-stream, by which they 
are earried to the bronchial glands, setting up there a primary 
disease, which mav later spread either through the blood-stream 


or Iwmphatics. In any case the tuberculosis of children in an 


increasing frequeney according to the age of the child is set up 


sbockinibe 


i 
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4 by the entrance into the respiratory and digestive tract of tubercle 
; bacilli derived from phithisical cases. 

The course of tuberculosis in childhood shows characteristi 

i i deviations from that in adults. This ts due to the faet that the 


child's organism has less power of resisting the same infection. 
Apart from the ine reased suscepubility to contagion in childhood 


the tissues of the child have less powers of reacting: to the disease, 


and thus loealiotng, eneapsuling, and overcoming it. Tt is this 
failure of reaction which explains the difference of the symptoms 
in children compared with adults (Engel). 

Phe forms of tuberculosis are also different at the various 
ages of childhood, that of infancy not being the same as in olde 
children. The reason tor this, according to the researches ot 
Romer, is that the organism on becoming infected with tubereu 
losis undergoes a marked change, which makes it more resista 
to fresh infections with tubercle bacilli. Phe normally virs 
soil of the tissues of infants reacts quite differently to a tu vercu 


infection than the of older children, whie! trendy 


generally been attacked by tubercle bacilli. “The first sta 


unprotected, vithout SPeciuile material for detence, to as 
infection suecumbs with acute or generalized tuber ulosis. An 
infection, lich has not proved fatal, gives, however, to the child 
certain amount of mmunity agaist fresh tubercular imfeetion 
ita Jater time, so that a small number of tubercle bacilli are 
vithout effect on the protected organism, whilst a severe remtes 


ion lends to chronic pulmonary tuber ulosis. Thus the develop 


ment and cause of tuberculosis depends not only on the quantity 
f the bacilli, but also on the question whether the organism) fas 
eviously been infected or not. By recent researe ies on immu- 
ity and tuberculosis the view of Romer has been complete] 


confirmed, and the pert of infection for children who have st 


no specific protection against tuberculosis deserves much ore 
tention than i has hitherto received. 
| we tuber ulosis of children spreads by the 
i Pathology. Ivimphatic system, It begins in the lyvim- 
phatie glands, and upon the reaction: of these glands depends 


chiefly its further development. 
fn infaney the Ivmphatie system ts the part which has rel 


ively the greatest powers of resistance. In spite of this it 1S 1 
capable of withstanding the assaults ot the tubercle bacilli; the 
tissue reaction is insufficient, and the glands fail to arrest the 
bacilli, whieh spread through the tvmphatic system, attack othes 
tissues, and without producing the characteristic local changes, 
constantly 1 infants cause a rapid, fatal ending. 
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In older children the power of the lymphatic glands inereases 
with the general resistance. The glands are better able to deal 
with the tubercle bacilli, and to shut off the infection from: the 
rest of the body temporarily or permanently ; also the extent of 
the disease in the glands is slighter. © It leads to the occult: or 
latent tuberculosis of childhood, affecting especially the bronchial 
glands; which latent tuberculosis as a result of traumatism and 
infectious disease may set up acute phthisis, meningitis, or tuber- 
culosis. ‘This is possible becatuse the oecult tuberculosis in) spite 
of is latency is aetive, the foer in the glands being recent, 
caseous, and not sufficiently encapsuled occasionally flare up and 
infect the whole body or individual organs. 

About the school age the resistance of the tissues sull furthes 
slowly increases, As evidence of this we find that the bacilli are 
arrested in certain organs, which by their nature of vrowth are 
particularly lable to tuberculosis, such as the lungs, the bones, 
and the joints. Thus is explamed: the typical secondary tuber- 
culosis of mid-childhood. 

About the time of puberty appears a certain general power ot 
withstanding tuberculosis, whic! its the importance of the 
glands, which no longer play the chet part. Phe earlier occult 
foci are rendered inactive by caletheation, and new infections 
follow the same course as in adults, that is, attack directly the 
organ Most predisposed, namely, the Jungs. But as these have 
not vet acquired the same power of resistance as in adulis, acute, 
progressive pulmonary disease is More common. 

If we consider the pathology of tuberculosis of childhood in 
this way, the various differences in the course of the disease in 
children and adults will be understood. The Ivmphatic glands, 
especially the bronchial glands, are shown as the true centres of 
infantile tuberculosis, from which the diseases may spread in 
various wavs; either by continuity to the neighbouring lung 
tissue (periglandular caseous pneumonia), or by the Ivmphatics 
to various parts of the lung (ymphogenie tubercular peribron- 
chitis), or to a more distant part (mesenteric glands, bones and 
joints). A caseous, softened focus in a gland may alse break into 
a bronchus, the esophagus, or the blood-stream ; in the first case 
by aspiration a caseous pneumonia is produced, in the second an 
infection of the intestinal canal may be caused, and from the 
third there are two possibilities: either the infective material 
enters an artery of the lung and sets up disseminated pulmonary 
tuberculosis, or entering a vessel going to the heart (vein, thoracic 
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which differ from those met in adults, and are of practical 
importance. 

The diagnosis in children does not differ 
greatly from that in adults. There are a 
few general points which deserve attention. 


Diagnosis and 
Clinical Forms. 


Firstly, the history or anamnesis is of particular importance, as 
showing if the child comes from a tubercular milieu. In the 
physical examination enlargement of the glands must be especi- 
ally sought for. Percussion of the thorax must be done very 
lightly, but by finger to finger. The results of auscultation must 
be very critics ally examined, and the normal, increased, or puerile 
breathing must be remembered. ‘The Laciaricinciotn examina- 
tion in children is very unreliable, but the Rontgen-rays give 
clearer and more unequivecal results than in adults. 

Whilst the serological methods are all of doubtful value, the 
specific tuberculin tests, especially the cutaneous inoculation of 
vy. Pirquet, are for children the method of choice. A. positive 
result usually indicates tuberculosis, and a negative is with the 
greatest. probability against it; the vounger the child the more 
certain the result, so that in the first vears of life a negative test 
excludes tuberculosis, while a positive result) shows that the 
disease is active. In somewhat older children, and in cases in 
which the v. Pirquet reaction is not suitable, the intracutaneous 
injection of tuberculin: 1s recommended; its technique is rather 
more difficult, but its results are more trustworthy. The con- 
junctival test is strongly contra- indicated in children. The older 
the child is, the more necessary becomes the original subcutaneous 
tuberculin injection of Koch, Its use has been eons “qd earher, 
but in children half the larger doses SSHiiieoledig fat ashy ele. 
e.mm.). The focal reaction is of more importance ihan the loca 
tests and needle reaction recommended by Escherich. 


: In the tuberculosis of infaney the most 
Tuberculosis : 


constant clinical symptoms are produced 
of Infancy. : 


by the disease of the bronchial glands, 
which is usually primary. Secondary foci may appear in the 
lungs, leading to infiltration, but their appearance in infaney 1s 
rare. According to Ettinger post-mortem examinations give the 
following figures for the tuberculosis of infaney : lungs, liver, 
and spleen are affected in too per cent., kidneys in 94.8 per cent., 
bronehial glands 81.6 per cent., intestinal tract 65.8 per cent., 
mesenteric glands 34.2 per cent., pleura 21 per cent., brain and 
pia mater 18.5 per cent., laryny and pericardium §.3 per cent. 
Even ini 


lides, phivetenule, and bone tuberculosis; the appearance of 


a fey weeks ol! there have been seen tubercu- 
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tuberculides of the skin in infants infeeted with tuberculosis 1s 
very common. The course is often very acute, and the more so 
the younger the child at the time of infection; sometimes i lasts 
afew months, Even in the first half year of life the prognosis 
is not absolutely bieck, if the infection is slight. © It depends, 
apart from the age of the patient, on the clinical course and locali- 
zation of the disease. Young children with afrebrile tuberculosis 
of the glands, bones, or joints not infrequently live, while if an 
internal organ, especially the lung, is affected, they always die. 
According to Pollak the mortality in the first half-vear is 86 per 
cent., and 59 per cent, in the second. The severity of the infee- 
tion of infants seems to depend on the severity of the disease in 
the infecting person; also the quantity and virulence of the bacilli 
play an important part. There is a form of latent: tuberculosis 
of infaney; it is therefore advisable, in cases in which the infant 
without obvious cause becomes pale and badly nourished in: spite 
of suitable food, to employ v. Pirquet’s test. The local sym- 
ptoms are not usually distinet. When the lung is diseased cough 
and expectoration are absent, the breathing is superficial and 
accelerated, the pulse small and frequent, the temperature 
atypical, often subnormal, and death occurs with the characteris- 
ties of atrophy. In those infants who live through the first: year 
the tubercular habitus is developed; it is therefore the conse- 
quence of an already existing Infection, 


; Up to about the age of 12 tuberculosis of 
Bronchial 


Glands. 


occurs ino a child, it is usually present. Tuberculosis of the 


the bronchial glands takes the place of the 
apical disease of adults; when tuberculosis 


tracheobronchial and bronchopulmonary glands, with which the 
mesenteric glands aye often involved, produces caseous or calcified 
swellings of the size of a walnut or larger. With the Rontgen- 
rays the calcified glands appear as foreign bodies of the shape of 
a projectile, and the caseous glands as less— sharply defined 
shadows, the most swollen ones being generally impossible to 
recognize. There is as vet no agreement about the interpreta- 


tion of Shadows about the hilus; but there is no doubt that for 


the diagnosis of disease of the bronchial glands the Rontgen-rays 
give the most information. The hilus shadow may be considered 
to be patiological if it is abnormally dark, broad, and contains 
an excessive number of shadow spots; more « ircumscribed, dense 
shadows indicate with certainty enlarged and diseased glands. 
Also in the hilus, tuberculosis of children, more frequently on the 
right than the left side, Shadows may be seen, which join the 
main bronchus and the cardiac dulness, and from there spread 
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more or less irregularly into the middle of the lung areas; they 
are generally horizontal, more rarely run upwards or downwards ; 
they indicate an extension of the disease from the lymphatic 
glands into the lung tissue in the neighbourhood of the hilus 
(Sluka). [tis best to employ oblique illumination for the tracheal 
elands, and ventrodorsal illumination for the hilus of the lung. 

The most active symptoms of tuberculosis of the bronchial 
glands are limicd, apart from infants, as a rule to the first years 
of life. 

Besides the unreliable signs afforded by the appearance and 
state of nutrition of the child the temperature, the pulse, the 
pupillary and ocular changes (sluggish reaction, exophthalmos, 
Graefe's and Stellwag’s signs), and the changes in the digestion 
and appetite, the more constant signs produced by bronchial 
gland tuberculosis are Petruschky’s  spinalgia, tenderness on 
pressure over the spines of the first to eighth dorsal vertebriv, 
and circumseribed dulness at the side of the manubrium sterni 
and the sternoclavicular articulation with paravertebral dulness at 
the side of the second to fifth dorsal spines. Over the dull areas 
there are bronchophony, increased fremitus, altered breath sounds, 
and not rarely very loud tracheal Dbreataing and stenotic mur- 
murs. Dautwiz considers that bronchophony with the whispering 
voice is the surest sign. 

Also Kordnyi's vertebral percussion and auscultation of the 
whispering voice over the vertebrae are useful in) detecting 
enlarged bronchial glands. According to the exact observations 
of Michaelowiez in tracheobronchial tuberculosis of children 
there is dulness over the first to fifth thoracie vertebra; the dul- 
ness over the first four vertebrae is due to the tracheal glands, 
while that over the fourth and fifth (in older children also the 
sixth) is due to enlarged glands abort the bifurcation of the 
trachea. Auscultation over the vertebo.) olumn reveals increased 
loudness of breath) sounds wit! oro aophony (D’Espine’s 
symptom). 

Very characteristic is a croup. , stline cough of a very 
high note (bronchial gland cough) and particularly expiratory 
dyspnea and expiratory rales. In the first: years of life this is 
increased into an expiratory wheezing, which can be heard at a 
distance. It is the result of compression of the main bronchus, 
usually the right, in the short extent between the bifurcation and 
point of origin of the bronchus to the upper lobe. 

Less typical is a spasmodic cough like whooping cough, 
caused by pressure on the vagus and its branches. In such cases 


the diagnosis between whooping cough and tuberculosis of the 


: 
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bronchial glands may be difficult. ‘The latter is, indicated by the 
tubercular appearance, which in the earliest years is shown by 
wasting, the paralytic thorax, fine, dry skin, lanugo between the 
shoulder-blades, on the forearm, the legs, and temples, a deep 
blue iris with a dark ring, and the frequent combination of blonde 
hair with long dark eyelashes. 

The differential diagnosis has also to be made from asthma, 
adenoids, capillary bronchitis, and diphtheritic laryngeal paresis. 
Besides the Réntgen-rays in all cases the specific diagnosis, 
especially v. Pirquet’s test, is important. Since in the first years 
of life the disease in the bronchial glands is constantly primary 
and always active, the result of the cutaneous test taken in con- 
junction with the clinical evidence gives sufficient informaiion 
as to the site and character of the disease. Only in older 
children the subcutaneous test cannot usually be dispensed with ; 
foeal reactions in the bronchial glands are shown by increased 
cough, pains between the shoulder-blades, feeling of increased 
fulness in the chest and intense pain on percussion between the 
shoulder-bl: ‘es. 

The prognosis of tuberculosis of the bronchial glands is the 
better the greater the age of the child at the time of infection ; 
after the second year it is relatively favourable. But even older 
children run a danger of sudden generalization of tuberculosis, 
which is a sufficient reason for carefully examining the bronchial 
glands. 

Tuberculosis. of the mesenteric glands in 
childhood has the same importance for the 
digestive organs as bronchial gland tuber- 


Mesenteric 
Glands. 


culosis has for the lungs. On account of the permeability of the 
infant’s intestine to the tubercle bacillus, the disease in’ the 
mesenteric glands may be primary; though isolated tuber- 
culosis of the mesenteric glands is on the whole rare. More 
commonly they are secondarily affected from disease in the 
excum, the ower ileum and the peritoneum. The diagnosis may 
be difficult, since the glands can only be palpated when they 
are large. It has been thought that, as a sign of mesenteric 
gland tuberculosis in children, the localized glandular tumours 
in the mesentery of the small bowel could be recognized without 
operation ; but it is not so. If there is no inflammatory reaction 
around them, their clinical recognition is even more uncertain 
than in adults. Ua tubercular history cannot be obtained, then 
the diagnosis will not be usually possible until continuous pains, 
offen in parexysms, with wasting, pallor and slight fever appear. 


If the mesenteric gland tuberculosis is the most prominent: part 
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of the clinical picture, tabes mesenterica is spoken of. Sup- 
puration of the glands followed by rupture into the peritoneum 
is very rare. 
Tuberculosis of the external glands is a 
External : : : : : ms 
more favourable type of disease. The 
Glands. cervical, supraclavicular, extrathoracic, axil- 
lary, and inguinal glands are affected in the order given, 
In older children several of these groups may be affected at the 
same time, or the bronchial and mesenteric glands may also be 
infected; but general lymphatic gland tuberculosis is limited to 
the first three years of life. In children with any form of tuber- 
culosis the regional lymphatic glands are very frequently 
affected. But such glandular swellings should) only be con- 
sidered to be tubercular, if the primary disease can be demon- 
strated and if the regional glands surpass in size and amount of 
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disease the other swollen glands. 


} 


Care is needed in ascribing swelling of the cervical glands 
to tuberculosis, since in children non-tubercular disease of the 
mouth and pharyns, leading to simple swelling of the regional 
glands, is common, Glandular tumours are also met in scrofula, 
leukemia and Hodgkin's disease. The axillary and inguinal 
glands are very frequently swollen in) non-tubercular children, 
but marked swelling of the supraclavicular and  extrathoracic 
elands indicate with more certainty tuberculosis of the pleura 
and lung. The tuberculin test. is) often indispensable. The 
specific focal reaction is shown by swelling and pains. The 
prognosis is good on the whole, since the glands, if they sofien 
and discharge, free themselves from the infective material. 
Tuberculosis of the lungs occurs quite fre- 
quently after the tenth year; it usually 
starts at the apex and spreads uniformly over both lungs. 


Lungs. 


The diagnosis may be difficult, as a comparison with a 
sound lung is not possible. Marked induration and cavities do 
not form. 

In small children the disease in the lungs is usually secondary 
to the bronchial glands. The lower lobe is first affected, the 
pleura and pericardium often become infected. The apex often 
remains free. K. E. Ranke deseribes tuberculosis of Iymphatic 
glands in the lung as particularly characteristic in the earliest 


years. It is a severe form, which appears chiefly in the first two 


4 
3 


vears, and is marked by diffuse affection of the lymphatic tissue 
of the lung with relative freedom of the parenchyma. It is 
accompanied by diffuse bronchitis, which being a reaction of the 
lung to the baciliary infection is the more marked the acuter is 
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the tubercular lung disease. So long as the process remains 
limited to the lymphatic glands of the lung, only the bronchitis 
can be detected on physical examination; the extrapulmonary 
glands are constantly enlarged, especially those in the neck and 
the side of the chest. 

That the generalized tuberculosis of the lymphatic glands 
of the lung deseribed by Ranke occurs is undoubted, but it is 
often nothing else than a miliary tuberculosis of the lungs, 
spreading only through the lymphatics. The tendency to acute 
and rapid spread through the lymphatics is pathognomonic of 
phthisis in children. Therefore acute miliary tuberculosis of the 
lung and subacute caseous pneumonia occur in’ children more 
often than in adults. 

Acute miliary tuberculosis of the lung is difficult to diagnose, 
if the course of the disease has not been followed from the com- 
mencement.. The primary focus in the lung, from which the 
acute disease originates, becomes masked by acute bronchitic 
signs. Tubercle bacilli cannot be discovered. We are therefore 
driven to rely on the general toxic symptoms. Atypical high 
fever (up to 105.59 F.), very frequent pulse (180), accelerated, 
dyspnevic respirations (40 to 60), stupor, rapid wasting, enlarge- 
ment of the spleen, and petechia of the abdomen indicate the 
gravity of the disease, while the signs in the lung are negative 
or simply point to a general diffuse bronchitis, whieh is only 
excluded by the severity of the general condition. “The cutaneous 
test is allowable, but unreliable here; the subcutaneous test ts 
contra-indicated. The prognosis is absolutely bad. 

Caseous pneumonia in children is easier to diagnose. With 
severe general disturbance catarrhal) symptoms appear with 
cough, expectoration, shortness of breath and pain in the chest. 
The physical signs indicate inflammation in the smaller bronchial 
tubes, increasing infiltration, breaking down and destruction of 
the parenchyma of the lung. The cough becomes more violent 
and distressing, the sputum copious and purulent, but tubercle 
bacilli almost: without exception cannot be discovered. At the 
same time night sweats, hectic fever swinging from 94° to tog? F., 
vomiting, diarrhoea, progressive emaciation and atrophy, make 
their appearance, Tf meningitis or cardiac weakness do not 
cause death rapidly, the child dies from carbonic acid: poisoning 
caused by respiratory insufficiency. “Transudation into the peri- 
toneum, eedema of the lower extremities and obliterative throm- 
bosis are terminal symptoms. In older children the disease may 
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In these cases fever and cyanosis may diminish, but the low 
state of nutrition does not improve, the cough, dyspneaea and 
night sweats continue, the tubercular appearance remains, and 
in spite of the apparent improvement sudden death may occur 
Without obvious cause, or at times with meningeal symptoms. 
The prognosis is absolutely bad, in spite of all treatment. 

The differential diagnosis must be made from the capillary 
bronchitis and broncho-pneumonia of children, The marked 
malnutrition, the hectic temperature, the respiratory insufficiency 
and the destructive lung changes should settle any doubt. The 
cutaneous tuberculin test can also be applied, but the | sub- 
cutaneous method is excluded by the fever. 

Tubercular pleurisy in childhood is par- 
ticularly difficult to diagnose, especially 
from pneumonia. The auscultation signs alone are in many cases 


Pleurisy. 


not distinctive, since, contrary to the rule, the breath sounds in 
pneumonia may be weakened from obstruction to the bronchus, 
and in pleurisy may be loud and bronchial; the latter iy par- 
ticularly the case in sacculated empyema and very large effusions. 
On percussion it is very often found in’ small children that in 
cases of pleurisy the whole of one side is dull, while pneumoni 
infiltration usually only affects one lobe, and disease of the lover 
lobe does not extend further than the anterior axillary line. 
Therefore extension of the dulness over the whole of one side 
or in front of the anterior axillary line indicates pleurisy, even 
if loud bronchial breathing conducted from the lung compressed 
against the trachea and bronchus is heard over it. The intensity 
of the dulness gives no certain information, neither does  para- 
vertebral dulness on the sound side, nor paravertebral resonance 
on the affected side, nor the state of the vocal fremitus, which 
in children is difficult to examine. Serous pleurisy in’ children 
is usually of tubercular origin; the exudation then contains a 
larger number of mononuclear leucocytes, and, as Hamburger 
has lately emphasized, and as our own experience shows, never 
becomes purulent.‘ Thoracie empyema is never of a tuber- 
cular nature, in contrast with pyopneumothorax, which in both 
adults and children is nearly always tubercular. In- non-tuber- 
cular serous effusions the polynuclear leucocytes preponderate. 
The course of the fever, the way the disease commences, the 
general condition and the history do not always decide the 
question whether there is a tubercular serous effusion or a non- 
tubercular purulent one; a chronic empyema may be very easily 
mistaken for tuberculosis. Ia such doubtful cases a puncture 
ntust be made with a needle of not too small a bore. 
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Miliary tuberculosis at the commencement 
is very difficult to diagnose in children. 
Its distinction, for example, from a central 
croupous pneumonia may be impossible. For such cases Ham- 
burger recommends the use of the cutaneous tuberculin test. It 
is true that in miliary tuberculosis the child’s sensitiveness to 
tuberculin is considerably decreased, but it does not disappear 


Miliary 
Tuberculosis. 


altogether. The result is that only a very weak reaction appears, 
consisting of redness, but no, or only slight, exudation at the 
site of inoculation. Failing the cutaneous test, the needle-track 
method of Escherich may give a correspondingly weak reacuion, 
“i increasing to 1 c.mm, of tuberculin being used. Redness 
without infiltration in the needle track is thereby produced. We 
consider that both tests are not sufficiently reliable, and that 
the latter may be even dangerous. 
Tat Tubercular meningitis is the most common 

Meningitis. cause of death in children from 1 to 4 years 
old; to sixty such cases in children there are only eight in adults. 
This is no doubt due to the large amount of plasma, the increased 
nutrition and the copious blood supply in’ the rapidly growing 
brain of earliest years of life. 

The diagnosis in children, thanks to a distinct regularity iP 
the course of the disease, is usually easier than in adults. 43 
childhood it usually begins with cerebral symptoms, without 
tubercular disease in any other organ having become evident. 
The child, therefore, appears to have been previously healthy, 
only—a fact well worth noticing —the temperament having be- 
come more dull, peevish and self-centred. Suddenly violent 
cerebral vomiting, without nausea and unconnected with taking 
food, appears; high fever and other objective symptoms are still 
absent. If the vomiting is accompanied by constipation, the 
probability. of meningitis will be increased; though diarrhava 
does not exclude meningitis. Tleubner considers it noteworthy 
that in children during the second week of the disease with 
marked slowing of the pulse there is also a fall in the temperature 
and respiration rate, so that in the three curves of respiration, 
temperature and pulse there is a fairly regular saddle-shaped 
depression. 

As the disease advances the effects of increased intracranial 
pressure appear; in children the paralytic symptoms are usually 
more marked than in adults. In infants the increased size and 


bulging of the a: ‘erior fontanelle makes the diagnosis easier. 


if the onset occurs with convulsions, as it may ¢ 
and second year, it is noteworthy that purely functional spasms 


400 \ CLINICAL SYSTEM OF PUBERCULOSIS 


of an epileptic or tetanoid nature either produce no bulging: ot 
the tontanelle, or only during the attacks, and that persistence 
of the distension of the fontanelle between the attacks is indica- 
live of meningitis. Tf the cranial sutures, as during: the first 
months of life, are suill yielding or open, instead of the distension 
of the fontanelle, there will be a separation of the bones of the 
skull, 

Kernig’s sign, ie., the incapacity to fully extend the legs 
while in a sitting position, cannot be looked for in infants; and 
Lasé¢gue'’s sign, which consists of the impossibility of fully ex- 
tending the legs while the patient is ly.ng with the hips bent to 
aright angle, can only be relied on partially; in older children 
it supports the diagnosis of meningitis, but its absence has no 
Importance, 

Phe neck phetiomenon (le signe de la nuque) seems more 
important in children; Brudzinski found that it was absent only 
in one moribund patient out of forty-two cases of meningitis, 
while Nernig’s sign in the same cases failed twenty-two times. 
It likewise is a reflex symptom and is obtained by moving the 
head of the recumbent child forwards in a jerky manner with 
one hand, while the other hand is placed on the chest to keep 
the body flat; if the sign ts positive, both the knees and hips 
become tlexed, sometimes the legs are completely drawn up on 
the abdomen. Not so regularly in the meningitis of children 
ean be found the contralateral reflex also described by Brudzinski, 
in whieh if one leg is strongly flexed passively there follows. a 
similar flexion of the other leg. The result of numerous trials 
of these tests is that the appearance of the reflexes is in favour 
of meningitis, but their absence is not against it. 

In children the lumbar puncture clears up the wtiological 
diagnosis in most, and according to some authors in all 
cases. The fibrinous clot which forms near the surface of the 
fluid removed by lumbar puncture must) be very carefully 
examined; in cases of meningitis in children it’ is extremely 
delicate and contains in its meshes the bacilli often in) large 
numbers, but sometimes a very few between numerous Ivmpho- 
evtes, In any ease it is easier to tind the bacilli by staining the 
carefully removed clot than by centriftugalizing the fluid (p. 428). 
Lymphocvtosis of the fluid is met with in children not only in 
tubercular meningitis, but also congenital syphilis, and _ the 
acute stage of poliomyelitis; it seems of itself to have no wetio- 
logical Significance. Maverhofer and Sauber recommend the 
permanganate titration of the cerebrospinal fluid, since — in 
tubercular meningitis the reduction power of the fluid in regard 
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to permanganate is very much increased even in the early stages 
of the disease (fourteen to sixteen days before death). The pro- 
cess is complicated and requires to be tried further before it can 
de recommended, 

The differential diagnosis must be made in children’ from 
certain. forms of gastro-enteritis, and from acute infectious 
diseases, especially pneumonia, typhus and epidemic cerebro- 
spinal meningitis. In all cases the cutaneous testi can be tried; 
according to Hamburger in tubercular meningitis the same results 
are obtained as have already been described in miliary tuber- 
culosis. Test tuberculin injections are absolutely contra-indicated. 

The prognosis is very bad. Especially the cases with early 
convulsions and head retraction run a rapid course; somnolence, 
fresh convulsions and coma appear and cause death in three to 
four days. 


Tuberculosis of the bones) and joints, 
Bones and 


; owing to its frequency, has great unport- 
Joints. 


ance in childhood. According to Billroth 
a third of the cases occur during the first ten years of life. Boys 
are affected twice as often as girls, probably because they are 
more exposed to traumatic influences. Measles, whooping 
cough and scarlet fever have for long been considered as im- 
mediate causes. The disease of the bone is often the first ma. '- 
festation of tuberculosis in the child; it may be primary, but is 
usually secondary io an old latent focus. 

The bones most frequently affected in children are the long 
bones and the vertebrie. 

Periostitis and ostitis often occur in children in the form 
of tubercular dactylitis. The relative frequency of the painless- 
ness of the condition is remarkable. Tubercular spondylitis: is 
particularly difficult to recognize in the early siages. Acute in- 
flammatory changes may occur without much pain. Or the little 
patient may refer the pains not to the back but to the intercostal 
region or abdomen. * Abdominal pain) with normal stools 
always raises the suspicion of spondylitis, and demands a careful 
examination of the vertebral column’ (FP. Lange). It is charac- 
teristic that the patient holds the spine stiffly and uneasily, 
particularly if he wishes to pick anything up. Later the dia- 
enosis can be made from the isolated prominence of one spine, 
or by the appearance of abscesses with necrosis and sequestra ; 
the angular spine can be easily distinguished from the arched, 
rickety vertebral column. In all doubtful cases a good Réntgen 
picture should be taken. 

The hip is the joint that is most frequently diseased in 
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childrens atts affected «1 one-third of all cases of tuberculosis 
of the joints in childhood; 7o per cent. of the cases cceur during 
the first ten vears of life. Coxitis may be very diffieult to recog. 
nive, if the foci have not yet broken into the joint. In the first 
two years they more often appear in the neck of the bone than 
in the epiphysis. Generally one or two enlarged lymphatic 
glands can be felt along the external tac vein, Lameness, pain 
on movement and swelling may at first be absent. The first 
symptoms are often pain in the knee, and tenderness in the hip- 
joint on striking the sole of the extended foot. The best method 
of early diagnosis is by means of the Rontgen rays, which cannot 
venerally be omitted; aa atrophy of part of the bones within the 
joing will be shown, The direet diagnosis will become easier 
when the head of the femur or the acetabulum) has become 
destroved and the head has left the cavity. There will be then 
constantly a shortening: of 7 to ri. and adduction of the leg, 
and the Ron gen rays will show clearly the alteration in the 
jot. Tt should be a rule in cases where there ts pain in the 
hip or knee to think of coxitts. The hip-joint should be tested 
as to funetion, muscular atrophy, swelling, tenderness and pain 
on movement, the length of both legs compared, the relation ot 
the trochanter to Nélaton's line determined, aad a Rontgen pieture 
taken. In doubtful cases of synovial disease the subcutaneous 
tuberculin test may produce focal symptoms. 

After the hip, the ee, foot and elbow are most often 
affected: in all cases the disease usually begins in the bone. 
These conditions produce no symptoms peculiar to children. The 


opinion Poncet is worthy of notice, that the scoliosis which 
freque 9. appears between the ages of 8 to 12 is caused by 


tubereoosis; a weakened form of tubercular infection produces 
vertebral osteo-smalacia, which forms the starting-point ot 
ScCOHOSIS. Similar ** pretubereular ”’ affections, according = to 
Poneet, are also the osteo-articular deformities of vouth, such as 
inflammatory flat-foot, genu valgum, coxa vara and radius cur- 
vus. This view which relegates to the background the stat 
and dynamic causes ot these abnormalities, we must entirels 
refuse to support. . 
The treatment of tuberculosis of children, 
Treatment. at whatever age and in whatever ferm 
appears, must be founded on a physical and dietetic basis. Th 
can be systematically applied, apart from infants and the vounges 
iiren. for whom all treatment ts nearly hopeless, best in san‘t- 
toriums for tubercular children, which in: principle do not cathe 
from adult sanatortums. Only the amount of the various factor 
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of the treatment (rest in the open air, exeretse, hydrotherapeutics, 
diet and drugs) must be modified to suit the requirements of the 
child. The school and the workshop are the only fresh factors 
in the children’s sanatorium, in which those that are slightly 
il or merely convalescent can be instructed under medical super- 
Vision, that it may be easier for them later in life to find suitable 
employment, 

The treatment of tuberculosis of children with tuberculin. is 
of later date than the specific treatment of adults, but it has been 
now so well established by many workers, that there can no 
longer be any doubt as to is suitability under proper conditions. 
Fubereulin assists in bringing about recovery in cases of tuber- 
cular glands and in numerous cases of chronic tuberculosis, 
which ean only be recognized by the toxie general symptoms and 
a positive result’ from the cutaneous test. Tuberculosis of the 
lungs in older children is only suitable for this treatment, when 
it takes the form of slight apical catarrh with but little dulness 
or shadow in the Rontgen photograph, or of slowly advancing 
induration, Sheht fever and a low state of nutrition are then 
no contra-indication; but all acute and = progressive cases of 
pithisis, and all the breaking down forms of lung tuberculosis of 
infaney should be excluded from specific treatment. Tt is neces- 
sary to begin with the smallest doses, which should be slowly 
and carefully raised till a large dose is reached. The very rapid 
increase in dose recommended by Sehlossmann, Engel and Bauer 
ull very large amounts are reached, is not necessary, since good 
results have been obtained with smaller doses. Also we cannot 
recommend the anaphylactic method, which consists of the repeti- 
tion of the same minute dose for months. For children the im- 
munizing method is the best, which by commencing with smail 
doses and gradually increasing them aims at accelerating im- 
munization by inereasing the focal inflammation and the forma- 
tion of antibodies. The effects, which often appear quickly, are 
improvement in the general condition, appetite and weight, in 
diminished rise of temperature, and in lessening of the cough 
and night sweats. These results have been confirmed ino the 
Berlin University Children’s Clinic, where the children in’ the 
early stage of pulmonary tuberculosis treated by tuberculin 
showed, apart from the improvenient in the general condition, a 
diminution in the cough, pains in the chest and night sweats, 
while diarrhaa was replaced by normal action of the bowels. 

In children as in adults the best and surest results will be 
obtained by a combination of sanatorium and tuberculin: treat- 


ment. Phe sanatorium teaches the child hygiene, discipline, and 


order. 
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mu decide. In @pen cases 
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pulmonary tuberciiosts the future 
before the school age at present ne lasting | 
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mav be tried tor oldes dren with open disease if tie history, 


social conditions, and physical signs are favourable, Advanced 


| progressive disease should be exc lucted 


chromic cases an ute £ 

from children’ ors, also should hopeless cst with 
tubercuta roel ih ular complicalions. In the sanatertam 
self ther youth be sti separation between ihe open and 
closed cases, since wit dren the proper hygiene of the co eh 


and sputum ts » diffieult to carry out. Small institutions for 


children wile refuse open cases on principle, larger sanatot 


ums should provide for tsolation md proper treatment of such 


cases Besides in sanatortums children with tubereulosis may be 


treated an forest homes, TH open-att homes, at the seaside, by 


salt baths, in special children’s hospitals, in special wards ut 


veneral hospitals, or ai home. 
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children it must be first noted that there is usually a limited, local 
form of the disease with favourable prognosis. Also that opera- 
tions in children entail a great danger of spreading the disease. 
Lastly, functionally perfect results are to be still less expected 
with the growing bones and joints of children than of adults. 
Under these circumstances general treatment and conservative 
measures are now recognized as being the most suited to the 
surgical tuberculosis of childhood. 

In the first place general treatment with rest, sun, good air, 
and good food is absolutely necessary. Climatic influences, such 
as long duration of sunshine, intense sun rays, and a prolonged 
stay at the seaside, have a good general effect, and also a quite 
special local action, On the other hand, a course of salt: or 
thermal baths with the internal use of mineral water cannot 
remove the tubercular disease, certainly not in four to six weeks. 
It is more important that children) with tubercular bones and 
joints should have good food, and remain the whole day in the 
open-air, if possible out of bed; such a course of treatment must 
be continued for months either in the summer or the winter with- 
out regard to the season. The hygienic and dietetic my ssures 
may be aided by the sunlight treatment, which has been brought 
into notice by Rollier at Leysin, and Bernhard at St. Moritz, and 
is becoming of greater importance. — The effects of the direct 
action of the sun's rays on the tubercular bones and joints of 
children are diminution of the pain, cleansing of open disease, 
and covering in of the ulcers. Closed tubercular foci need not 
he opened; the bactericidal powers of the sunlight at consider- 
able altitudes, with the general hardening effect of the climate, 
penetrate so deeply, that even fungoid disease and tuberculosis 
of the vertebrae can be healed, with retention of the power of 
movement of the joint. [tis therefore chiefly from the surgical 
side that the wish is expressed that heliotherapy may be made 
available in a suitable mountain resort for those with small 
means, at any rate for the winter months, during which sun 
treatment at low altitudes is not possible. In Vienna and 
Cologne during the summer months experiments have been made, 
and very good results achieved. A long stay at the seaside will 
also obviate a large number of operations, and produce a cure of 
tubercular bone disease without deformity, sucu as can scarcely 
be obtained in large hospitals. 

In any case, the treatment must be as far as possible con- 
servative. Aeecording to the abundant experience of Hoffa the 


mortality. is about the same with conservative and = operative 


treatments, but the final funetional results in those treated con- 
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servatively was very much more favourable. Every operation in 
childhood causes more or less mutilation, and therefore the ulti- 
mate utility of the limb is often very doubtful. Resections in 
children on account of injury to the growth of the bone in conse- 
quence of interference with the epiphyses must be regarded very 
seriously. 

The conservative treatment consists in keeping the atlected 
bone or joint at absolute rest. If the joint is diseased extension 
may be also applied, to draw the joint surfaces apart, and 
by relieving the pressure pul them out of use. By exactly 
applied plasier bandages or suitable orthopedic apparatus the 
desired end is not difficult to attain, The best method of apply- 
ing conservative treatment: to individual cases cannot be con- 
sidered here. The decision must often be made by a specialist, 
regard being paid both to the local and general cor-ditien, In 
view of the frequency of tubercular disease of the hip and knee 
we may emphasize the fact that resection of the hip-joint in 
children under 15) is) now generally condemned, unless sup- 
purating sinuses with severe secondary infection are directly 
endangering the patient's life; also non-suppurative disease of 
the knee is now better treated entirely on conservative lines; if 
suppuration has occurred in older children resection may be con- 
sidered, and in younger ones amputation, but 1 both cases only 
if all other means, especially sun-rays, have failed, and amylotd 
disease is commencing. “Pubercular spondylitis must be treated by 
orthopaedic measures, the use of whieh according to KF. Lange 
Should not be left entirely to specialists, but can and must be 
adopted by all practitioners.”” As long: as the disease is recent 
and accompanied by severe pains, the best means according: to 
Calot is plaster of Parts, preferably in’ the form of a jacket, 
which reaches to the head, is exactly modelled, and has a 
window cut over the angular projection, 50 that the deformity 
can be influenced by means of increasing: pressure with a pad cf 
wadding. In no case must such a patient be left in the hands of 
the instrument maker, nor must spondylitis be treated with cor- 
sets. With the plaster treatment of acute cases must be joined 
the recumbent position, which must be maintained for months; 
in the French seaside institutions a Iving-down treatment ina 
padded wooden) frame is favoured, in which by means of roll 
cushions a straightening of the vertebral column is obtained. 

The conservative treatment may be aided by injecting iodo- 
form glycerine (10 per cent.) into the tubercular focus every eight 
to fourteen days. For the first injection 75 at. of the emulsion is 
sufficient; if the child) bears the iodoform well, te. without 
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eczema and toxic symptoms (headache, sleeplessness, peevish- 
ness, hallucinations) the next injection may be of 150 gr. For 
abscesses in connection with spondylitis the iodoform injections 
are also to be recommended. © Remarks on the treatment by 
trypsin, Réntgen-rays, hyperemia, &c., will be found in Chapter 
IX. 

For the purpose of combining conservative and general 
treatment it is desirable that special sanatoriums should be built 
near large towns for cases of surgical tuberculosis of children, 
Such institutions have been built near Berlin, Plamburg, and 
Stuttgart. Tuberculin preparations are also used in them with 
good results. Hoffa has recommended the use of Marmorek’s 
serum. 

Po recapitulate, we may say that there must be a combination 
of a hygienic and dietetic régime with conservative measures and 
specific treatment for cases of tuberculosis of the bones and joints 
in children. 

The practitioner, who is not able to make use of these 
requisite factors, must send his patients where these methods can 
be thoroughly carried out, [tis certain from the first that the 
duration of treatment will be long—in spondylitis one to two 
vears, in hip disease one to one and a half, in disease of the knee 
half to one and a half—and it is well to enlighten the relatives as 
to this In spite of the importance of the sun, the sea or the 
mountains, the personality and capability of the doctor, by whom 
the treatment must be adapted to each individual case, is of the 
utmost weight. A pessimistic view of tuberculosis of the bones 
and joints of children is only taken by those who do not discover 
the condition early enough, or when proper measures have noi 
been taken to prevent irreparable local and general disturbance. 
The casual removal of such cases for a few weeks to some place 
to ‘eonvalesce without putting them under the care of some 
doctor, is to be thoroughly condemned. The after-treatment may 
be carried out at home, if the social conditions allow it. 

The awakening that is now taking place with regard to the 
care of cripples will have the result of making our surgical clinics, 
and general and children’s hospitals more than hitherto into sana- 
toriums for cases of surgical tuberculosis of children. 

; The prevention of tuberculosis of children 

Prophylaxis. as of adults must be directed towards raising 


care and hardening of the body, abundance of light, air and sun, 


sufficient rest, and plenty of exercise in’ the open-air increase the 
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resistance of the growing child to the tubercular infection, until 
it acquires a certain natural power of protection, — With these 
measures are closely bound up those directed towards diminish- 
ing the risks of infection for the child. 

In the first place we put the hygiene and sanitation of the 
dwellings, particularly those occupied by tubercular families. 
* The most important problen in the prophylaxis of consumption 
is the saving of children in phthisical homes from severe tuber- 
cular infection’ (Roemer). To this end frequent disinfection of 
the sick-room and bedding of phthisical cases, with complete 
disinfection of the dwelling on change of residence or death of 
cases of open tuberculosis is in. the first place required. In the 
first vear of life the dwelling-house is almost the whole world for 
the child. and tubercuiosis is specially a house disease, and dirt 
infection is very common in the earliest: years of life. For this 
purpose one must continue to agitate for legal compulsion for dis- 
infection of the homes of open tubercular cases, especially on 
change of residence. 

More important, but also easier than the attack on already 
existing tuberculosis, is the" production of a race free from the 
disease.” The) prophylaxis must therefore begin in infancy. 
That there is a close connection between tuberculosis and infantile 
mortality. is shown by the statistics of Hlamburger and Sluka, 
according to which of the infants examined in the post-mortem 
room at Vienna 6 per cent. of those 3 months old were tubercular, 
Iz per cent. of those between 3 and 6 months, and 22 per cent. 
of those between 6 and 12 months, and taking all those dying in 
the first year together 16 per cent. showed signs of tuberculosis. 
Therefore measures must be taken against infant mortality at the 
same time as against tuberculosis of childhood. — It is perhaps 
More important to encourage healthy mothers to suckle their 
children than to forbid tubercular women from doing 50, since a 
breasi-fed child is more resistant to ail infections, including 
tuberculosis, while a bottle-fed child in a tubercular milieu is a 
certain victim for tuberculosis. 

Ii is the duty of the public health officials to look carefully 
into the supply of milk, and to see that it is free from bacilli, so 
that it can be taken in an uncooked state by children without 
danger. That action is necessary is Shown by the observation of 
Schtitz that in 1907 of the cattle Slaughtered in Germany 21 per 
cent. were tubercular, and also by the fact that about 10 per cent. 
of tubercular children have primary foci in the intestine. It is 


generally agreed that the prevention of the contamination of milk 


with bovine bacilli would reduce the number of cases of tubercu- 
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losis of the abdominal organs and cervieal glands in children. 
Measures must be directed against the spread of tuberculosis in 
cattle, and the sale of the milk from a cow known to be tubercular 
must be prevented, whether the disease 1s situated in the udder or 
elsewhere. There still exist differences of opinion as to the 
diagnostic measures to be employed in excluding the milk frein 
certain cows. Some hold that a general examination of the cows 
and an oceasional bacteriological examination of the milk are 
sufficient, while others think that these methods are only reliable 
when combined with the tuberculin test for cows, Whose milk is in- 
tended forehildren.  tseems tous to be impracticable and going 
too far to exclude entirely the milk from allcows which have reacted 
to tuberculin. ‘The observations of C. Bolle, Schlungbaum, and 
Schroeder showed, that of seventy-five cows who reacted to tuber- 
culin, only one gave milk, which produced tuberculosis when 
injected into a guinea-pig, so that the tuberculin test: is con- 
siderably too severe. In cases of doubt the test may be employed, 
but in general a regular observation of mileh cows and bacterio- 
logical examination of the milk at certain intervals will be 
sufficient. The methods of obtaining and dealing with the milk 
and the wav it is supplied in large towns require more careful 
attention than they have hitherto received. Central daisies 
should be established, with special arrangements for the chemical 
and bacteriological examination of the milk, and facilities for 
cooling and centrifugalizing it. The milk should only be sent 
out in sealed vessels, with the name ot the producer visible on 
the label; also frequent and unexpected visits Should be paid to 
the dairy. Ali these precautions should be the subject of regu- 
lations, such as the town of Hamburg has already passed. Great 
care must also be taken that in handling the milk it is not infected 
with human bacilli. Till we reach this stage, the only remedy is 
tu boil the milk before it is used. It is an evil, since in the boil- 
ing certain changes take place in the milk which render it less 
digestible, but it is the lesser one, as the bacilli are thereby 
killed, if not rendered entirely harmless to children, 


Of great importance is the separation ot tubercular adults 


from children, and tubercular children from healthy ones in the 


home and the school. It should be a matter of course that tuber- 
cular persons should not prepare meals, wash infants or their 
clothes, kiss children, be in close personal contact with them, and 
above all must not share a bedroom with them. But how often 
are those rules broken by tubercular m ther or clames- 


ties! Besides the educative work of the tubercular dispensaries, 
and addresses given to mothers, siek and maternity nurses, and 
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Poor-law doctors, there still remains much to be done. It is most 
necessary, as tubercular infection during the first year ot life is 
nearly always fatal. 

Efforts must further be made to remove healthy children from 
infected families, to strengthen weakly children in holiday homes, 
and to place children suspected of scrofula or early tuberculosis 
in healthy country places, or in forest and seaside homes. The 
erection of more country homes for convalescent children. 1s 
desirable, since such children are particularly liable to intection 
if they are left in unhealthy homes. 

Lastly, the schools must be considered. According to post- 
mortem records about 73 per cent. of children of school age show 
tubercular changes; at least 50 per cent. of all school children 
are in towns infected with tuberculosis, while the percentage ot 
manifest. pulmonary tuberculosis among school children is very 
much lower; according to Granecher it is about 1 to 17 per cent. 
Therefore care must be taken, in view of the compulsory nature 
of school attendance and the length of time the child spends in 
the school, that it does not directly or indirectly tend to spread 
the disease. Tt is necessary to exclude till cured cases of open 
tuberculosis among the teachers, scholars, and school attendants. 
Although Schmidt's assertion, that tuberculosis of the lung and 
larvns has very much increased amongst teachers in the public 
schools, has not been confirmed, the necessity sull remains of a 
careful superintendence of the teaching staff, the school build- 
ings, and the habits of those using them, 

Further the schools should take up more than hitherto the 
education of the public in’ hygienic questions and particularly 
with regard to anti-tubercular measures, The school doctor 
should carefully search out cases of Jupus and other forms of 
tuberculosis, and also those suspected of the disease, for which 
a thorough co-operation with the teachers is desirable ; and when 
necessary advice must be given ye parents and the school and 
municipal boards as to the requ ite methods for the treatment 
and care of such children, Tt is alse possible for the school suc- 
cessfully to oppose the ignorance of the cause of tuberculosis, 
to widen the knowledge of how the disease is spread, to awaken 
the desire for hygienic surroundings, to insist on cleanliness in 
the home as the foundation of all hygiene in the girls’ classes, 
te instruct the girls in the proper management and care of the 
hoewse, and above all to awaken in both sexes a desire for a 
healthy ts 


If our voung people are to be educated in this way, if ts 


essential that the schools themselves should practically ilustrate 
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the methods taken for the prophylaxis of tuberculosis. “The: site 
and construction of the school buildings should satisfy hygienic 
requirements, the cloak-rooms, Xc., should be well arranged, the 
class-rooms frequently damp-cleaned to obviate dust, the light, 
air and temperature in the schoolroom should be regulated, the 
time-table should be so arranged that the bodily exercise of the 
children should not suffer, plavgrounds must not be forgotten, 
school baths and school meals provided for poorer children, and 
finally the visits of the school doctor should be obligatory. These 
arrangements are still defective, especially in) country districts 
and in the higher schools of towns; in the whole of Germany 
there are only t,eco0 school doctors. 

With regard to the prevention of tuberculosis the introduc- 
tion of regular gymnastics and methodical breathing exercises 
in the open air between the hours of lessens is to be desired. 
In this way an inereased power of resistance, both general and 
local, is produced, and at the same time many dangers of infec- 
tion outside the school are avoided. 

Another very important factor is the care and treatment of 
the teeth at the school age. Some of the eeneral causes pre- 
disposing to tuberculosis (anaemia and digestive disturbances) 
are consequences of defective mastication. There can be no 
doubt that deficient mastication in childhood lowers the powers 
of resistance, especially to tuberculesis. On this account Wirch- 
ner demands that the children should be supervised by school 
dentisis from the time of their entrance into school, and if thes 
have not their own dentists that treatment should: be provided. 
In larger towns dental clinics have been installed at the expense 
of the community. But even if this is provided for, the care of 
the teeth between the vears of 2 and 6, before the school age 
begins, must not be forgotten, 

Lastly we may here refer to a question of prophylactic and 
therapeutic nature which has tately heen raised. The abnormali- 
ties of the upper thorax deseribed by Freund and their import- 
ance in. predisposing to tubercular disease at the apex of the 
lune have been already mentioned more than once. WKlapp con- 
sidered this stenosis from a developmental standpoint and drew 
from it conclusions imporiant for prophylaxis and therapeutics. 
With the phylogenetic and autogenetic changes connected with 
the assumption of the upright position the primitive keel-shaped 
thorax of the four-legged animal has been converted into. the 
existing secondary, broad, more harrel-shaped form. Besides 
the immobilization of the apices of the Tung and the consequent 
stagnation ino the blood-vessels and Iwmphaties the circulation 
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itself undergoes considerable changes from the adoption of the 
erect position, which affect unfavourably the blood supply to the 
apex of the ling. While Freund recommends the mobilization of 
the stenosis oy means of chondrotomy of the first rib-cartilage, 
Klapp attem ts to relieve the rigidity and consiriction without 
an operation oy means of the systematic crawling exercises de- 
vised by him, which in the treatment of vertebral scoliosis have 
already achieved remarkable results. There can be no doubt 
that the temporary exercise of going on all fours accompanied 
with methodical movements (crawling: on the stomach) is con- 
siderably more effective than all the breathing: exercises and 
passive movements. Further advantages of this method are that 
the upper part of the lung is rendered hyperemic, the whole 
respiratory musculature is strengthened, the thorax is eradually 
widened and the heart relieved by the fall of pressure in’ the 
horizontal position. 

We consider that the crawling: treatment under proper con- 
trol of the technique has a very marked effect on the stenosis of 
the upper aperture of the thorax, espe ially if the chest is badly 
developed and deformed. To realize thoroughly the capabilities 
of this method one should see with one's own eves in Klapp’s 
Clinie how the stunted, deformed children of great towns, who 
have not merely the predisposition, but are mostly already in- 


fected with tuberculosis, undergo a powerful revolution of the 


whole organism. We wish, however, that the method should be 
chiefly used as a prophylactic measure in weakly children with a 
bad family history and with a paralytic, phthinoid, rachilic or 
scoliotic thorax, and consider that it should only be ised: thera- 
peutically in cases of endothoracic glandular tuberculosis and the 
very earliest forms of pulmonary tuberculosis in children. The 
most suitable places for carrying i out are children’s sant- 
toriums, where it should be controlled by the Rontgen rays and 
a lung specialist. 

The number of deaths from tuberculosis, whieh in childhoed 
exceeds those from all the so-called children’s diseases, has not 
during the last thirty years so appreciably diminished in children 
as in adults. 

Certainly clinical, experimental and epidemiological observa- 
tions show that a slight tubercular infection during childhood 
gives immunity against a fresh infection. But this immunity ts 
only relative, which fails against a severe reinfection. ‘Therein 
lies the necessity of protecting children) from) severe family 
and house infecuons and of commen, ing the prev onoaf tuber- 
culosis with quite the young ?st children. The further view sup- 


ice lic 


| 
| 
| 


310 VY CLINICAL SYSERAP (Ol tL BERCULLOGSTS 


ported by recent studies in immunity, that the prevention ot 
tuberculosis must be essentially limited to the age of childhood, 
is still problematical. Certainly there is some truth in v. Beh- 
ring’s dictum, that consumption in adolescents and adults 
* Should be the keynote of the song to be sung to infants in their 
cradle.” But. there is no necessity to adopt exclusively v. 
Behring’s view of the prophylaxis of tuberculosis. 
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Valvular pneumothorax, 226 


Vascular system, tuberculosis of, 


350 
Vas deferens, tuberculosts of, 
Vaso-motor, changes 10 
tuberculosis, 35 
Vesicule seminales, 
300 
Vessel wall, 
400 
Vitreous, tuberculosis of, 447 
Vocal fremitus, 45 


tuberculosis of, 
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Watering-places, '48 
Weight of body, 11s 
Whey treatment, 
Winter health 
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